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AMENDMENT ONE TO
ERCOT STANDARD GENERATION INTERCONNECTION AGREEMENT

This Amendment One (“Amendment”) to the ERCOT Standard Generation [nterconnection Agreemennt,
dated May 1, 2025 (the “SGIA™), is made between NRG Greens Bayou 6 LLC (“Generator’) and
CENTERPOINT ENERGY HOUSTON ELECTRIC, LLC (“CenicrPoint Encrgy ™), (collcclively, “the Partics™)
to be clTective as of the date of the SGIA, Tn consideration of the mutual promiscs and underiakings hercin set forth,
Generator and CenlerPoint Encrgy agree to amend the SGTA as (ollows:

The Parlics hereby amend the SGTA by replacing Exhibiis F, G, H, T and J of the SGTA with Exhibils F, G,
H, Tand J attached to this Amendmenl,

Excepl as otherwise expressly provided for hercin, the SGTA will continue in [ull force and clTect in
accordance with its terms,

Generator and CenterPoint Encrgy have caused this Amendment 1o be exceuled in scveral counterparts, cach
of which shall be deemed to be an original. but all shall constitute one and the same instnunent.

CenterPoint Energy Houston Electric, LLC NRG Greens Bavou 6 LL.C
Dcauskined by: Bigned by:
By: AEK&M St By: THoawas Aiins
Kevin _S.a rvis Thomas Atkins
Name: Name:

Title: Manager, Transmission Accounts and Suppoffje. Vice President

Date: april 7, 2025 Date: April 1, 2025
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Transmission and Substation Outage and Clearance Coordination Procedures
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CenterPoint Energy Telephone Numbers

Real Time Operations Department (RTO)

RTO System Controller 281-894-0491 (24 hours)
RTO HOTLINE (Emergency) 281-894-1625 (24 hours)

Qutage Scheduling:

Submit request to: QutageRequest@centerpointenergy.com
Outage Questions call 713/207-2714 (Primary) or 713-207-2196

Metering Department:

High Voltage Metering 713-945-6689
Metering Engineering 713-207-6287

Transmission Accounts Representatives:

Nicholas Carroll 713-207-2785
Greg DonCarlos 713-207-3512
Reverteo McHaney 713-207-2263
Tim Raines 713-207-3538

Kevin Sarvis 713-207-5839
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1. Introduction

1.1.

1.2

1.3.

14.

1.5.

1.6.

Applicability

This procedure applies to entities (the Customers) who own high voltage transmission
and/or generation facilities interconnected to CenterPoint Energy Houston Electric,
LLC's (CNP) 69kV, 138KV, or 345kV transmission system. Customer, as used in this
document, includes the Customer’s authorized contractors or agents. The Customer
shall ensure that the provisions in this document are applied to facilities that may be
owned by others and that are interconnected to the Customer’s facility at the same
voltage at which the Customer's facility is interconnected to CNF's transmission
system.

Purpose

The purpose of this document is to facilitate the coordinated operation, outage
coordination, maintenance, design, and modification of the Customer’s high voltage
transmission or generation facilities with CNP facilities.

Copies of This Procedure

The Customer shall keep copies of this procedure in applicable Customer substation
control houses and plant operating centers. This procedure, including forms, may be
reproduced.

Facility Ownership or Name Change

The Customer shall infform CNP of any change in ownership or name of their
interconnected facilities or facilities owned by others that are interconnected to their
facilities.

Procedure Conflicts

Any conflicts between this procedure and the Customer's procedures shall be
thoroughly discussed with appropriate CNP representatives and resolved before
beginning any work.

Equipment Changes

The Customer shall provide all equipment, in accordance with CNP specifications,
whenever changes in CNP transmission system, including monitoring and protection
devices, require changes in the Customer's interconnected facilities to maintain
compatibility.

The Customer shall provide sufficient notice to CNP of any proposed changes to their
facilities as specified in Section 9 (Equipment Additions, Replacement, Upgrades and
Removal) of this document. This notification shall include providing necessary details,
so that CNP can provide comments based upon a general, functional review. The
Customer shall not procure any equipment or materials or begin any work until all
CNP comments are incorporated or resolved.

bl
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1.7. Generation Installation and Operation

1.8.

1.9.

1.10.

1.11.

Customers desiring to connect generation that will operate in parallel to CNP’s
transmission system shall file an application with the Electric Reliability Council of
Texas (ERCOT) requesting interconnection in accordance with ERCOT’s Generation
Interconnection Procedure.

The Customer's generation facility shall be operated in accordance with the ERCOT
Protocols and Operating Guides available at:
http://iwww.ercot.com/mktrules/nprotocols

http: /iwww.ercot.com/mktrules/guides/noperating/cur

Power Factor

The Customer shall provide suitable apparatus t¢ maintain power factor consistent
with the requirements of CNP’s Tariff for Retail Delivery Service.

Voltage Fluctuations

The Customer shall provide suitable apparatus to mitigate voltage fluctuations to
reasonable limits should the Customer's equipment cause voltage fluctuations that
interfere with CNP’s transmission system.

Emergency Response

In an emergency, the Customer shall switch substation equipment, reduce MW
output, change reactive output, or perform other measures as directed by ERCOT or
CNP’s Real Time Operations Department (RTO), to help alleviate the emergency.

CNP may interrupt transmission service to and deliveries from the Customer in the
event of an emergency.

Unplanned Outage Restoration

Customer substations are an integral part of the interconnected transmission system,
and CNP personnel may need to perform switching activities in a Customer substation
to restore service to other customers in a timely manner. Customer actions that delay
such switching activities can result in economic and/or environmental impacts for
neighboring customers and pricing impacts for electricity market participants.

The Customer shall follow the applicable provisions as specified in Section 6
(Unplanned Qutages) of this document.

Following evaluation of available information, the RTO System Controller shall issue
switching orders to restore CNP transmission lines. Available information may include
Customer reports, CNP field inspections of transmission lines and substations,
lightning data, digital fault recorder data, protective relay data, fault location analysis,
and Traveling Wave System (“TWS”) fault location.

6
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2. CNP Access to the Customer’s Facilities

2.1.

Authorized Representative of CNP

An authorized representative of CNP shall have access to the Customer's premises
for the purpose of performing switching orders, inspecting CNP’s wiring and
apparatus, repairing, erecting, removing, or replacing CNP-owned equipment,
reading CNP meters, performing routine testing of certain Customer equipment,
performing inspections of CNP apparatus and switching following an unplanned
outage of CNP transmission lines, and for all other purposes related to the
interconnection.

3. Communications with CNP

3.1.

3.2.

Operating Personnel Communications

To reduce the possibility of miscommunication that could lead to action or inaction
harmful to the reliability of the Bulk Electric System (BES) CNP shall require operating
personnel that issue an oral two-party, person-to-person Operating Instruction to take
one of the following actions:

» Confirm the receiver’s response if the repeated information is correct.

¢ Reissue the Operating Instruction if the repeated information is incorrect or if
requested by the receiver.

» Take an alternative action if a response is not received or if the Operating
Instruction was not understood by the receiver.

CNP requires operating personnel that receive an oral two-party, person-to-person
Operating Instruction to take one of the following actions:
+ Repeat, not necessarily verbatim, the Operating Instruction and receive
confirmation from the issuer that the response was correct.
» Request that the issuer reissue the Operating Instruction.

Operating Instruction definition: A command by operating personnel responsible for
the Real-time operation of the interconnected Bulk Electric System to change or
preserve the state, status, output, or input of an Element of the Bulk Electric System
or Facility of the Bulk Electric System.

Real Time Operations Department

RTO operates CNP’s transmission system and coordinates the operation of
interconnected high voltage facilities. RTO provides routine and emergency switching
instructions, issues clearances, and dispatches CNP personnel in response to
electrical outages and problems. The Customer shall schedule planned outages with
RTO and obtain from RTO switching instructions for any equipment at the Customer's
substation that is directly interconnected with CNP’s fransmission system. Switching
in the Customer's facilities that are remote to the Customers substation directly
interconnected with CNP’s transmission system does not need to be scheduled. CNP
will notify the Customer one or more days in advance if switching is required in the

10
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Energy

Customer's substation for planned transmission line outages or if the Customer’s
substation will be placed in a single-ended condition.

Scheduling Transmission Equipment Outages

CNP's substation equipment outage scheduling and reporting requirements have
been developed to support ERCOT requirements for scheduling outages on circuit
breakers, bus sections, transmission lines, and transformers that have an operating
voltage of 60kV and higher and to support requirements for scheduling outages of
ERCOT Polled-Settlement (EPS) metering equipment.

The Customer shall contact the RTO Outage Scheduler as shown in Table 1 at the
end of this section to coordinate outages in the substation that is directly
interconnected with CNP’s transmission system. Requests are considered in the
order they are received.

Switching Orders, Clearances - The Customer shall follow switching instructions
provided by the RTO System Controller prior to initiating any switching to remove
equipment from service or return equipment to service in the Customer's facilities.
The Customer shall request a clearance from the RTQ System Controller when
required. A “Switching Order” form and a “Transmission Switching Check List” form
are included in this document. The RTO System Controller can be contacted at 281-
894-0491.

Unplanned Outages, Emergencies - The Customer shall contact the RTO System
Controller as soon as possible whenever any unplanned tripping of any circuit breaker
operating at a voltage of 60 kV and higher occurs.  An "Unplanned QOutage Check
List” form is included in this document. In the event of an unplanned generation
outage, the Customer or his designated representative shall advise CNP's RTO
System Controller as soon as possible. In emergency situations, switching may be
performed by a qualified person, which is authorized by the Customer, based upon
switching instructions provided by the RTO System Controller. An “Emergency
Switching Check List” form is included in this document. The RTO System Controller
can be contacted at 281-894-0491 or at the RTO HOTLINE 281-894-1625.

ERCOT Approvals - The RTO System Scheduler will coordinate a review and notify
the Customer whether the outage can be scheduled for the desired day. Transmission
line outages and the energization of new equipment require the approval of ERCOT.
The Customer shall notify the RTO System Scheduler as soon as possible if an
outage is canceled prior to the outage date. The Customer shall immediately notify
the RTO System Controller if an outage is canceled on the day of the outage. CNP
endeavors to notify the Customer as soon as possible when it is deemed necessary
to cancel an outage.

Customer Substation Evacuations — During emergencies requiring evacuation of the
Customer’s facility, the Customer shall contact RTO prior to the evacuation and
provide information regarding the operational status of their substation and
associated support facilities, such as substation station service power, battery and
battery charger, and ability for CNxF’ to access the substation.  The Customer’s

11
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3.4.

3.5.

3.6.

substation is an integral part of the interconnected transmission system and disabling
them has an impact on the electrical grid.

Transmission Accounts Division

CNP’s Transmission Accounts Division (“Transmission Accounts”) is responsible
for coordinating the Customer’s service needs within CNP. Transmission Accounts
representatives endeavor to inform the Customer of long range planned switching
and projects that may affect the Customer’s facility.

The Customer shall notify the Transmission Accounts representative as specified in
Section 9 (Equipment Additions, Replacement, Upgrades and Removal) when
equipment additions or removals are planned or when high voltage equipment 60
kV and higher or associated equipment requires modification or replacement. The
Customer shall contact a Transmission Accounts representative to request current
CNP specifications and applicable bills of material for substation equipment
additions and replacement.

Transmission Accounts representatives may be contacted for any questions
concerning the operation of the Customer’s substation. The Transmission Accounts
representatives are listed on the CenterPoint Energy Telephone Numbers page in
this document.

Substation and Equipment Identification

CNP assigns a substation name, or a Substation |D of three characters, to identify
the Customer’s substation facility. The Substation ID is also referred to as the three-
character mnemonic. CNP mounts signs with the substation name or the Substation
ID on a substation control house door and on a substation entrance gate at the
Customer’s facility.

The Customer’'s high voltage circuit breakers switches, fransformers, and certain
low side equipment shall be identified with CNP’s assigned numbers. CNP develops
a substation basic one-line diagram that includes these assigned numbers. CNP or
the Customer shall mark these numbers on the substation equipment. CNP may
stencil identification numbers on substation equipment and mount signs, labels,
drawings, telephone numbers, and instructions on the Customer’s facilities.

The Customer shall use CNP’s assigned substation name, or Substation 1D, and
equipment identification numbers in discussions with the RTO System Controller and
the RTO System Scheduler.

Telephone Lines and Data Communication

The customer is responsible for arrangements with the telephone service provider
to establish a direct dial telephone land line to the customer substation control
cubicle.

9
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3.7.

Refer to CenterPoint Energy 007-400-02 Specification for Remote Telemetry of a
Customer-Owned Facility for details pertaining to required communications circuits
(i.e., customer provided voice communication and CenterPoint Energy provided
telemetry communications for SCADA, metering, etc.)

Alarm Response

CNP responds to alarms for communication equipment installed to protect CNP
transmission circuits.

The Customer shall report substation alarms to the RTO System Controller
and respond to alarms pertaining to their equipment. A protective relay "CPU
Failure” alarm shall be immediately reported to the RTO System Controller. A “Loss
of DC” alatm shall be immediately reported to the RTO System Controller and
investigated by the customer

13
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3.8. Outage Scheduling Requirements

Per ERCOT and CNP outage reporting requirements: planned outages on circuit
breakers, transmission lines, and autotransformers that are rated 60 kV and higher
must be submitted to the ERCOT QOutage Coordinator by the CNP RTQO Outage
Coordinator.

Per ERCOT Protocols, planned outages on ERCOT Polled Settlement (“EPS”)
meters and the equipment to which they are connected require a 5 day minimum
notice. A 10 calendar-day minimum notice is required for any modifications to
approved EPS equipment.

Table 1 Planned Outage Scheduling

Equipment Being

Requested Contact

Minimum Advance Notice

69 kV and 138 kV lines,
single load transformers,
individual breakers and bus
outages of no more than one
day in duration.

No later than 1200 hours Outage Scheduler
Wednesday two weeks @

hefore the Planned Outage 713-207-2196
is to take place. or

713-207-2714

All transmission line Outage Scheduler

outages and equipment

35 Calendar Days

outages, including busses,
of up to four contiguous
days duration (daily or
continuous outages).

@
713-207-2196
or
713-207-2714

Any transmission line
outages and/or equipment
outages, including busses,
of 5 days or longer duration
(daily or continuous)

90 Calendar Days

Outage Scheduler

@
713-207-2196
or
713-207-2714

Amount of time hetween the request for approval of
the proposed Outage and the scheduled start date of

the proposed Outage:

ERCOT shall approvc or reject no later than:

Three days

Ouiage

1800 hours, (wo days belore the start of the proposed

Between four and eight days

Outage

1800 hours, three days before the start of the proposed

Between mine days and 43 days

T'our days belore the start of the proposed Oulage

Between 46 and 90 days

30 days belore the start of the proposed Oulage

Greater than 90 days

75 days belore the start of the proposed Oulage

14
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3.9. Cyber Security Incident

A Cyber Security Incident is a malicious act or suspicious event that disrupts,
or was an attempt to disrupt, the operation of a Bulk Electric System (BES) Cyber
System. A SCADA remote terminal unit (RTU) is an example of a BES Cyber
System.

If the Customer identifies a possible, or verified, Cyber Security Incident
impacting the operation of a CNP-owned BES Cyber System, the Customer
shall contact RTO as soon as practicable.

4. Switching, Clearances, Grounding

4.1.

Billable Costs

Grounding and switching requested by the Customer to be performed during
other than normal working hours is billable to the Customer.

Grounding and switching charges will be waived under the following conditions:

¢ The Customer requesting switching or grounding activities by CNP is a
transmission voltage service customer that is interconnected to CNP’s
transmission system through a customer-owned substation; and

e The requested activities are to allow the Customer to perform
maintenance activities or equipment upgrades on its transmission voltage
facilities within the Customer’'s substation; and

¢ The switching and grounding field activities are requested to occur on a
normal CNP work day, with outages commencing no earlier than 0800,
and outages concluding no later than 1600.

Outages extending beyond the timeframes identified in Section 4.1.2.3 above
(commencing no earlier than 0800 and concluding no later than 1600) on a
forced basis may result in billing for associated switching and grounding
activities, as determined on a case-by-case basis.

QOutages with switching or grounding activities requested for more than two
consecutive days may be subject to charges for each additional consecutive
day, even if the outages occur within the timeframes identified in Section
4.1.2.3 above (commencing no earlier than 0800 and concluding no later than
1600), unless early or intermittent outage restoration is required by ERCOT or
for CNP system requirements.

Questions regarding charges should be directed to the Transmission Accounts
representative.

15
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4.2. Switching

4.3.

CNP performs necessary switching at the remote end of a CNP transmission
line for outages at the Customer's substation that require switching of CNP
transmission lines. CNP provides switching instructions for the high voltage
devices in the Customer’s substation that is directly interconnected with CNP’s
transmission system. Switching instructions are not provided for remote facilities
interconnected to the Customer’s substation that is directly interconnected with
CNP’s transmission system. A “Switching Order’ form and a “Transmission
Switching Check List” form are included in this document.

The Customer shall follow switching instructions provided by the RTO System
Controller prior to initiating any switching to remove equipment from service
or return equipment to service in the Customer's facilities. The Customer
shall implement specific procedures for the switching of its facilities. These
procedures shall include a visual check that all phases have fully opened or
closed. A device bearing a Hold Tag shall not be operated under any
circumstances.

The Customer shall provide a Hold Order to RTO for switching at generation
facilities for equipment that interconnects with CNP.

Clearances

A clearance is required for applicable work on high voltage apparatus connected
to CNP transmission lines when switching at the remote end of a CNP
transmission line is necessary. Clearances are also issued when the
Customer and CNP will be working on apparatus within the same isolated
area at the Customer's facilities. Each party will be issued an individual
clearance.

A clearance is required for applicable work on high voltage apparatus connected
to CNP transmission lines when switching at the remote end of a CNP
transmission line is necessary. Clearances are also issued when the Customer
and CNP will be working on apparatus within the same isolated area at the
Customer’s facilities. Each party will be issued an individual clearance.

The Customer shall request a clearance from the RTO System Controller
when required. Personnel authorized by CNP will perform either “trip & hold” or
“check for trip & hold® on necessary devices before a clearance will be issued.

A clearance cannot be released by anyone other than the person to whom it was
issued unless uncontrollable circumstances make that impossible. In this
situation, the person’s supervisor may, after informing each member of the crew
that such action is being taken, contact the RTO System Controller to release
the clearance. For field personnel shift changes, the person assuming the
leadership of the work will be issued a new clearance and the person to whom
the clearance was originally issued,will then release the clearance.

16
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4.4. Grounding

4.5.

CNP issues clearances, as identified in Section 4.3.1 above, indicating that high
voltage devices have been opened, locked, and tagged to prevent the devices
from operating. After receiving a clearance from the RTO System Controller, if
required, and verifying that the apparatus is de-energized, the Customer shall
install protective grounds on all de-energized electrical apparatus before
applicable work is performed on it. The Customer shall not install protective
grounds on CNP transmission lines or CNP equipment.

When more than one party (e.g., the Customer and CNP) will be working on
apparatus within the same isolated area at the Customer’s facilities, each party
shall install their own individual grounds before applicable work is performed.

The Customer may perform work on the control circuits and mechanisms of a
device without grounding the apparatus, if such work can be performed without
risk of contact with primary voltages. Grounds may be temporarily removed if
required by testing procedures.

Before a grounding device is attached to any Customer high voltage bus work,
the Customer shall first test the bus work to confirm that it is de- energized.
Grounds shall be placed such that the operation of a switching device cannot
remove their protection.

The clamps and conductors of grounding devices used by the Customer shall be
designed for the available fault current. Grounding devices shall be inspected
for broken strands and loose connections.  The surface of the ground clamps
shall be clean of corrosion and oxides.

Grounding devices used by the Customer for high voltage bus work shall be
installed and removed with the use of applicable live line tools. Grounding
devices shall be securely connected at the ground end before connection is
made to the Customer high voltage bus work. Grounds shall be removed by first
detaching the connection at the conductor and, then, detaching the connection
at the ground end. When grounding to a steel structure, the ground shall not
be applied to a flat surface unless an appropriate flat surface clamp is used.

CNP does not ground Customer-owned substation equipment except for work
being performed by CNP.

Switching 345 kV Facilities Equipped with Ferroresonance
Protection

Ferroresonance protection is installed whenever a wound potential transformer
(PT) is connected to 345 kV and the possibility of a ferroresonance condition
occurring exists. If applicable, the Customer shall implement specific procedures
for switching 345 kV equipment that has ferroresonance protection installed.

Procedures shall include the following:
14
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1. Place the sync handle in position for the last breaker that will be
opened.

2. Monitor the three potential lights located on the control panel inside
the control house before and after the last breaker is opened.

a. If one or more of the lights do not dim immediately but gets
brighter immediately close the last breaker opened to
reenergize the bus and investigate the ferroresonance
protection

b. If all lights dim immediately reset the targets (flags) on the
ferroresonance protection relays

c. If relay targets did not operate investigate the ferroresonance
protection circuit

4.6. Terminology for Switching Orders

Time - Military time, or 24-hour clock, based on prevailing Central Time.
Check Ring for Close - Verify by visual inspection that all devices in the ring
are in the closed position.

Remove / Roll Loads - Remove all loads connected to a power transformer.
This may be done by tripping applicable low side breakers or by rolling load to
an adjacent transformer and tripping applicable low side breakers.

Trip - Initiate and complete an opening operation on

a device.

Close - Initiate and complete a closing operation on a device.

Hold Tag - A tag placed on a device to indicate the equipment shall not be
allowed to change operating state. The tag shall indicate the party who placed
the tag.

Trip and Hold - Trip device, physically or mechanically (e.g., affix
padlock) disable device from closing, and place a Hold Tag on the device.
Check for Trip and Hold - Verify by visual inspection that a device is in the
trip position and place a Hold Tag on the device.

Secure Against Operation {SAQ) - Physically, mechanically, or electrically
disable a device (e.qg., a motor operated disconnect switch) to prevent it from
operating.

Secondary Potential Fuse {SPF) - Remove and tag fuses on the secondary
side of potential devices to prevent the possibility of back energizing isolated
equipment.

18
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4.7. Switching Order

SWITCHING
ORDER # CLEARANCE #
SUBSTATION ISSUED RELEASED
HQUIPMENT DISD. DISD.
OuT RESTORE TIMHK TIME
DISP DISP. DATE DATH
TIME TIME ISSUED TO
DATE DATEL NUMBER OF MEN AND GROUNDS
CXEC. BY CXEC. BY ON
TIME TIME
INSTRUCTIONS

SWITCHING PROCEDURES 13ISCLSSED
WITH ALL MEMBERS OF CREW: Y N

CREW INITIALS
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4.8. Transmission Switching Check List

The following basic procedures are for the day of the switching after the outage
has been scheduled with and authorized by the RTO System Scheduler (713-
207-2196). This applies to the Customer’s substation that is directly interconnected
with CNP’s transmission system.

71 Call the RTO System Controller at 281-894-0491 and request a Switching Order
™ Provide name, company affiliation, and telephone number
| - Provide Substation ID
[ Describe reason for request
| Fill out Switching Order
0O Record the Switching Order number
0 Record start time provided by the RTO System Controller
O Record the RTO System Controller's name
r1 Record the instructions to take equipment OUT
0 Repeat the instructions
_ Execute the Switching Order placing Hold Tags where appropriate
|- Call the RTO System Controller when the instructions have been completed
C Report the actual completion time
L Record the completion time provided by the RTO System Controller an Switching
Order
L Request a Clearance if necessary
" Provide the number of personnel in the crew
C Provide the number of and location of grounds
O Verify apparatus is de-energized with a hot line indicator
U Install protective grounds when required
1 Perform work
(0 Remove protective grounds if installed
] Call the RTO System Contreller to request to RESTORE equipment
I Report whether more than one Hold Tag is on any device
C Provide Clearance number if applicable
L Provide the number of personnel in the crew clear of the apparatus
C Provide the number of grounds removed
[- Provide the Switching Order number
L Fill out Switching Order
L Record start time provided by the RTO System Controller
| Record the RTO System Controllers name
C Discuss performing Switching Crder instructions in reverse order
| . Alert all personnel to move to a safe distance from apparatus being energized
| - Execute the Switching Order removing Hold Tags where appropriate
I~ Call the RTO System Controller when restoration has been completed
" Report the actual completion time
L Record the completion time provided by the RTO System Controller on Switching Order
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5. Outage Scheduling Check List

5.1. Outage Scheduling Check List
The following instructions are for scheduling transmission equipment outages.

This applies to the Customer’s substation that is directly interconnected with CNP's
transmission system. Please refer to the "Outage Scheduling Requirements”
outlined in Section 3 (Communications with CNP) of these procedures.

Submit the following form to
OutageRequest@centerpointenergy.com

Call 713-207-2714 (Primary) or 713-207-2196 for outage
questions.

Provide the following information:

All Outage Requests should be e-mailed to OutageRequest@centerpointenergy.com For Questions call 713-207-2714 (fax# 713-207-2571)

Please make a courtesy phone call if a revision has changed the original submittal.
CNP will contact the “Requestor” if additional data is required.

19
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6. Unplanned Outages

6.1.

6.2.

Unplanned Outages

ERCOT Protocols require that CNP notify ERCOT of all unplanned transmission
outages.

The Customer shall contact the RTO System Controller as soon as possible
whenever any unplanned tripping of any high voltage (60 kV and higher) circuit
breaker occurs. CNP crews will be dispatched when high voltage circuit breakers
remain open in the Customer's substation that is directly interconnected with
CNP’s transmission system. CNP crews will reset relay targets except in
emergency situations. An “Unplanned Qutage Check List” form is included in this
procedure.

CNP crews are not dispatched when high voltage circuit breakers remain open
in a remote, non-CNP substation connected to the Customer's substation, but
not directly interconnected with the CNP system. In such a case, the Customer
shall discuss and evaluate the event with the RTO System Controller. The
Customer shall notify the RTO System Controller prior to any switching.

In the event of an unplanned generation outage, the Customer or his designated
representative shall advise CNP’s RTO System Controller as soon as possible.

Unplanned Outages of 345 kV Facilities Equipped with
Ferroresonance Protection

Ferroresonance protection is installed whenever a wound PT is connected to
a345 kV and the possibility of a ferroresonance condition occurring exists. If
applicable, the Customer shall implement specific procedures for unplanned
tripping of 345 kV equipment that has ferroresonance protection installed.
Procedures shall include the following:

71 Visually inspect the three potential lights located on the control panel inside the control
house
|1 If one ar more of the lights are bright and not dim
LI Open all the breaker disconnect switches to isolate the potential transformers
LI Disconnect/Remave the PTs from service an the phases with the bright lights
U If one ar more of the lights are dark and not dim
M Open all the breaker disconnect switches along the affected bus
[ Disconnect/Remave the PTs from service on the phases with the dark lights
0 If remote monitoring of potential transformer voltages indicated a ferroresonance
condition occurred
0 Open all the breaker disconnect switches to isolate the potential transformers
i Disconnect/Remove the PTs from service on the phases that indicated
ferroresonance
0 If all lights are dim
0 Reset the targets on the ferroresonance protection relays
0 If relay targets do not indicate proper action
Ll Investigate the ferroresonance protection circuit
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6.3. Emergency Switching

In emergency situations, switching may be performed prior to a CNP crew arriving
at the Customer's substation. A qualified person, authorized by the Customer, may
operate breakers and switches based upon switching instructions provided by the
RTO System Controller. Prior to switching, all relay trip targets shall be reset after
the Customer has recorded them and reported them to the RTO System Controller.
All personnel shall move to a safe distance from apparatus being energized prior
to switching. An “Emergency Switching Check List” form is included in this
procedure.

The following instructions are for whenever an unplanned tripping of a fransmission
service voltage breaker occurs.

UNPLANNED QUTAGE CHECK LIST

71 Call the RTO System Controller at 281-854-0461
L: Provide the following information to the RTC System Controller
O Your name, company affiliation, and telephone number
1 Substation 1D
1 Nature of the problem
r Time of outage
0 Status of all breakers and switches (i.e., open, closed, tagged)
() Cause of the event if known
Fault location and faulted equipment if known
Fires and their proximity to energized equipment
Plant and substation entry constraints (e.g., chemical releases)
. Record the RTO System Controller’'s name
[ Investigate and provide the following information to the RTO System Controller
- Cause of the event if found during investigation
| - Fault location and faulted equipment if found during investigation
C Number of trip operations for each breaker (i.e., change in breaker veeder reading)
|- Relay trip and alarm targets - Do not reset targets
I Discuss outage with CNP crews
™ CNP crews record and reset relay trip targets
L: CNP crews record breaker veeder readings
. Resolve cutage and complete any necessary corrective action
71 Call the RTO System Controller at 281-854-0491 to request to RESTORE equipment
C Record the instructions to RESTORE equipment
| Repeat the instructions
I Execute the instructions
C Call the RTO System Controller when instructions have been completed

BY: DATE:

23



Docusign Envelope 1D: 8D5548CE-D2F9-4FDA-BAB3-EA777FE344B2

(= gsgi;;i’mﬂh. Transmission & Substation Outage and Clearance Coordination Procedures

6.4. EMERGENCY SWITCHING CHECK LIST

The following basic procedures are for emergency situations. Contact the RTO
System Controller at one of the following telephone numbers.

I Call the RTO System Controller HOTLINE at 281-894-1625
C Provide the following information to the RTO System Controller
O Your name, company affiliation, and telephone number
1 Substation ID|_ Nature of the problem
1 Time of outage
1 Status of all breakers and switches (i.e., open, closed, tagged)
] Cause of the event if known
(| Fault location and faulted equipment if known
r Fires and their proximity to energized equipment
Plant and substation entry constraints (e.g., chemical releases)
Relay trip and alarm targets
1 Record the RTO System Controller's name
M Record the instructions to RESTORE equipment
O Reset relay trip targets
0 Execute the instructions
[ Call the RTO System Controller at 281-894-0491 when instructions have been completed

BY: DATE:

[
(i)
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6.5. Other Emergency Conditions

Customer substations are an integral part of the interconnected transmission system
and disabling them has an impact on the electrical grid. In certain emergency
situations, the Customer may evacuate or shut down their facility. In such cases, the
Customer shall endeavor to keep the portion of their substation that is directly
connected to the transmission grid in service, unless specifically directed otherwise
by the RTO System Controller or ERCOT. The Customer shall not disable A/C power
to the DC battery system charger or any protection system components, unless
specifically directed otherwise by the RTO System Controller.

7. Generation Operation

7.1.

7.2.

Applicability

This section applies only if the Customer operates electric generating facilities and
participates in the wholesale transmission market. The Customer shall follow the
ERCOT Operating Guides and ERCOT Protocols or other regulatory requirements
that apply to their facilities.

Unit Operation

Where CNP owns the interconnecting substation and there is not an in-line breaker
to synchronize a generating unit, the Customer has control of CNP’s substation
breakers that are functioning as generator breakers. CNP has operational control
of the disconnect switches associated with these breakers.

The Customer shall always have generation control personnel on duty at the
generating unit site that the generating units are on-line.

The Customer or Customers representative shall notify the RTO System
Controller (281-894-0491) immediately before a unit is synchronized and
connected to CNP’s transmission system.

The Customer shall operate units to support the transmission system voltage by
regulating reactive power ocutput up to levels demonstrated in the ERCOT tests as
required in the ERCOT Protocols. The Customer shall maintain the ERCOT
specified voltage level unless otherwise directed by the RTO System Dispatcher
or ERCOT.

The Customer's voltage regulators, speed governors, and power system
stabilizers, if required by ERCOT, shall be in service whenever generating units are
on-line. The Customer shall immediately notify ERCOT whenever a voltage
regulator, speed governor, or power system stabilizer is taken out of service or
placed back in service. The Customer shall maintain settings as close as
practical to five percent speed regulation.

The Customer shall maintain generating units on-line during system frequency and
voltage excursions per ERCOT Operating Guides:
www.ercot.com/mkirules/quides/noperating/cur .
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8. Protective Relaying and Control

8.1.

8.2.

8.3.

8.4.

Settings for Relays Installed for the Protection and Automatic
Reclosing of CNP Transmission Lines

CNP calculates and implements all settings for the Customer’s relays installed for
the protection and automatic reclosing of CNP transmission lines and for the
Customer's relays installed to prevent back-energizing CNP’'s system from
generation installed on the low side of the Customer’s power transformers. On a
case-by-case basis, CNP may issue settings for other relays owned by the
Customer. The relay settings implemented by CNP for the Customer's relays will
be provided to the Customer upon request.

Applicable Relay Settings

The Customer shall provide CNP with the settings of the Customer’s relays that trip
or close the Customer's high voltage (60 kV and higher) circuit breakers. The
Customer shall provide to the Transmission Accounts representative any proposed
settings changes for such relays for CNP’s review.

Communications Connections to Electronic Devices

An electronic device that can directly or indirectly trip a circuit breaker connected
to a CenterPoint Energy transmission circuit (i.e., transmission line protective relay,
transformer bus protective relay, local breaker failure relay, etc.) is not allowed
to be monitored via routable protocol communication (i.e., Ethernet), serial or dial-
up communication by customers connection directly to the device. Data from these
electronic devices can be provided to the customer via the CenterPoint Energy
SCADA RTU (CenterPoint Energy 007-400-02 Specification for Remote Telemetry of a
Customer-Owned Facility) or the customer may install separate devices for
monitoring purposes.

Maintaining Levels of Protection

The Customer shall not disable a single level, or multiple levels, of protection
that results in no protection for an energized element, such as, a transmission line,
high voltage bus, or transformer.

The Customer shall immediately notify the RTO System Controller whenever the
Customer becomes aware of an energized element that has no protection.

The Customer shall immediately notify the RTO System Controller of a protective

relay “CPU Failure™ alarm or when a protective relay is found powered down, or out
of service.
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9. Equipment Additions, Replacement, Upgrades and Removal

9.1.

9.2.

Equipment Changes

The Customer shall notify the Transmission Accounts representative with sufficient
notice to meet the timeline and data reporting requirements in Table 2 below when
equipment additions or removals are planned or when high voltage equipment or
associated equipment requires modification or replacement. The Customer shall
notify the Transmission Accounts representative prior to performing functional
testing and allow CNP to witness the testing.

The Customer shall provide equipment and installation, including testing and
inspections, per applicable CNP specifications and bill of materials. The Customer
shall provide necessary details, such as drawings, specifications, and manufacturer
type and catalog number, for CNP’s review. All CNP comments shall be
incorporated or resolved before any equipment or materials are procured or any
work is begun.

ERCOT Protocols require that all changes to equipment rated at 60 kV and above
be communicated by CNP to ERCOT prior to the in-service date as specified in
Table 2 below.

ERCOT only approves energization requests when the transmission element is
satisfactorily modeled in the ERCOT Network Operations Model.

Modification, Repair, and Replacement of Customer Equipment

CNP notifies the Customer of problems in their facilities of which CNP becomes
aware. The Customer shall provide any needed equipment modifications, repairs,
or replacement as soon as practicable. The Customer shall replace equipment
that CNP demonstrates is no longer maintainable. On a case-by- case basis, the
Customer and CNP shall develop the responsibilities for the modification, repair,
and replacement of this equipment.

Industry experience may dictate that certain equipment be modified, repaired, or
replaced due to manufacturing defects or unacceptable failure rates and
consequences. The Customer shall, as soon as practicable, modify, repair, or
replace equipment based on product service advisories issued by manufacturers
or advisories issued by CNP.

[ ]
A

27



Docusign Envelope |D: 8D5548CE-D2F9-4FDA-BABI-EAT77FE344B2

gﬁg:;fwm“ Transmission & Substation Outage and Clearance Coordination Procedures

9.3. Customer Substation Equipment Additions, Relocations, Upgrades
and/or Removal

When installing, relocating, or upgrading transmission system equipment, Customers must contact
their appropriate CNP Transmission Accounts representative with sufficient notice to meet the
timelines and data requirements shown below. ERCOT Nodal Protocols Section 3.10.1 requires that
all changes to transmission equipment energized at 60 kV and above be communicated by CNP to
ERCOT using the Network Operations Model Change Request (“NOMCR") process as summarized

below:
Table 2
Target Physical Equipment | Deadline | Timeline to Submit initial information
In-Service Month to RTO to Transmission Accounts Rep
Month of January Sept.1 June 1 (prior year)
Month of February Oct. 1 July 1 (prior year)
Month of March Nov. 1 August 1 (prior year)
Month of April Dec. 1 September 1 (prior year)
Month of May Jan.1 October 1 (prior year)
Month of June Feb.1 November 1 (prior year)
Month of July Mar. 1 December 1 (prior year)
Month of August Apr. 1 January 1
Month of September May 1 February 1
Manth of Qctober June 1 March 1
Month of November July 1 April 1
Month of December Aug. 1 May 1

(1) Pursuant to the ERCOT Nodal Protocols, CNP requires the following information to meet the deadlines
shown above. The NOMCR data requirements include, but are not limited to:

Completed project expected in-service date

Equipment ratings

Device nomenclature will be provided by CNP

Engineering drawings showing the final configuration.

Construction sequence with expected energization dates for each piece of equipment.
Identification of SCADA data points

Additional data as may be determined by ERCOT

(2) Known ocutage requests shall be submitted by Real Time Operations with the NOMCR's for each
expected energization date.

(3) ERCOT only approves energization requests when the Transmission Element is satisfactorily modeled in
the ERCOT Network Operations Model.
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10. Equipment Maintenance and Testing

10.1.

10.2.

10.3.

CNP Testing

CNP will perform periodic testing of certain Customer-owned equipment if the
equipment is installed for the protection of CNP transmission lines. This includes
power line carrier tuning and testing of wave traps, tuners, and carrier sets and
calibration and testing of relays and fiber optic communication equipment. CNP will
perform testing of SCADA transducers that provide real time data to CNP. CNP may
designate additional equipment of the Customer for testing by CNP. CNP will label
equipment tested by CNP. The test results for the Customer’s equipment tested by
CNP will be provided to the Customer upon request.

CNP will endeavor to coordinate CNP testing with the Customer’s maintenance
outages.

CNP transmission line outages are required for CNP to perform testing of applicable
wave traps of the Customer.

Outages of approximately ten hours duration for certain Customer facilities are
required for CNP’s periodic testing of CNP-owned high voltage metering instrument
transformers. Transformer outages are required for metering instrument
transformers installed on the high side of transformers. A total separation from
CNP’s system may be required for certain substation configurations.

Customer Maintenance and Testing

The Customer shall perform maintenance on all structures and equipment owned
by the Customer. The Customer shall perform testing on all equipment owned by
the Customer except for equipment designated by CNP for testing by CNP as noted
in Section 10.1 (CNP Testing). The Customer shall maintain equipment logs and
test reports, which shall be provided to CNP upon request.

Depending upon ownership, equipment maintained and tested by the Customer
may include the following: line surge arresters, potential and current transformers,
coupling capacitors, coupling capacitor potential devices, switches (including
auxiliary contacts and motors if installed), breakers (bushings, mechanism, tanks),
transformers (bushings, surge arresters, main tank, load tap changer, alarms),
relays not tested by CNP, and DC battery system equipment.

The Customer shall notify the RTO System Scheduler at least ten (10) business
days in advance before performing maintenance and testing on potential or current
transformers connected to CNP meters.

Monthly Inspections

The Customer shall perform monthly inspections to include the following as
applicable.

e Visual inspection of outdoor equipment including inside control cabinets
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10.4.

10.5.

10.6.

Verify oil levels

Verify transformer nitrogen blanket pressure

Verify transformer fan operation

Verify breaker compressor or hydraulic pump operation
Drain condensate from breaker mechanism air tanks

Verify operation of control house heating and air conditioning

Quarterly, Semi-annual Testing, and Inspection

CNP recommends Total Combustible Gas (TCG) testing once every three
months on transformers equipped with a nitrogen blanket.

Infrared thermography of high voltage equipment is recommended once every
six months.

DC Battery System

The Customer shall perform periodic DC battery system equipment inspections
and maintenance to include the following as applicable.

Every Month

Visually inspect batteries (corroded connections, leaks, cracked cases)
Visually inspect chargers

Verify and correct water levels

Record and verify float voltage

Record and verify ground reference voltage

Every Six Months

Clean battery surfaces

Check charger ventilation

Record and verify cell voltages

Perform internal cell resistance testing

Measure inter-cell connection resistance

Record and verify specific gravity reading

Verify float and equalize voltage settings

Verify proper operation of chargers and alarms

Verify proper operation of high voltage shutdown circuits

Functional Testing

The Customer shall perform functional trip testing of each high voltage circuit
breaker by tripping and closing the breaker from the breaker control switch at least
once every year. This breaker tripping may be coordinated with the switching
required for maintenance outages.

High voltage circuit breakers equipped with dual trip coils that use a common
actuating shaft {(e.g., Allis Chalmers, Westinghouse) require special functional
testing. The Customer shall perform a test on each breaker by applying trip
voltage simultaneously to both trip coils. If the breaker does not immediately
trip, the voltage must be quickly removed to avoid damaging the coils.  After
verifying the wiring, the Customer shall appropriately label the control wiring.
The Customer's maintenance procedures shall include tagging and properly
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10.7.

reconnecting trip coil wiring. The Customer shall perform this test whenever a trip
coil is replaced, or breaker control wiring is modified.

Special Inspection and Testing

Industry experience may dictate that certain equipment requires special inspection
and testing due to manufacturing defects or unacceptable failure rates and
consequences. The Customer shall perform special inspection and testing based
on product service advisories issued by manufacturers and advisories issued by
CNP.

11. Plant Design Considerations

11.1.

Emergency Systems

Continuous electric service from utility power systems cannot be guaranteed
even for facilities that are connected to a large number of transmission lines.
The possibility exists that a total power outage or separation from the utility system
may occur. It is important to consider this when plant emergency systems are
designed.

11.2. Automatic Reclosing

11.3.

CNP utilizes automatic reclosing of high voltage circuit breakers following
unplanned tripping of CNP transmission lines. CNP endeavors to intentionally delay
the initial reclose attempt by at least one second. The Customer is responsible
for the separation of necessary motors or other equipment within one second of
the tripping.

System Voltage

Electric service from a ulility power system cannot be guaranteed against
fluctuations. Voltage sag is a common fluctuation that occurs during the time of a
fault. The large majority of faults on a utility transmission system are single line-to-
ground faults. With automatic reclosing of circuit breakers, several voltage sags
can occur within a one-minute period. Most voltage sags from faults on
transmission systems have a very short duration of less than ten cycles with high-
speed fault clearing. Another common fluctuation is a transient voltage oscillation
that occurs each time a capacitor bank is energized. Equipment, such as motor
contractors, adjustable speed drives, programmable logic controllers, and high
intensity discharge lamps, can be sensitive to these short duration voltage sags
and transient voltage oscillations.

11.3.21t is important to consider voltage sag *ride-through” for equipment applied
to critical processes where nuisance tripping can cause a whole process to shut
down. Plant power systems and equipment control systems can be designed or
modified to ride-through the most common voltage sags and transient voltage
oscillations on utility power systems. CNP will provide additional information
upon request.
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11.4. Electrical Protection Coordination Studies

If the Customer performs plant electrical protection coordination studies, the
Customer may contact a Transmission Accounts representative to request the
available CNP system fault current and system impedance at the Customer's
facility.

11.5. Substation Design Specifications

The Customer can contact a Transmission Accounts representative to request
current CNP specifications and applicable bills of material for new substations and
substation equipment additions and replacement.
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Exhibit “G”
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SECTION 1
GENERATOR INTERCONNECTION FACILITY
AND ENERGY STORAGE FACILITY

1.1. Typical intcreonnection arrangement

|’/,\\\J GLMLRAIOIN
e
o - " P I CenterPoint Enesgy Centerfoint Energy
If/ “»\'I WIND TUREINE / FARBA Generating Entity 4 1 > transmission substation netwoik transmission fne
.{;‘\\/ F 3 'y
g |
%4 SOLAR EARM
S LE .
PR
ey BATTERY STORAGE
M
- 1
TN —_ < - - 1 |
(A b= el b
€ L=l .{P L=l 1 .
s 1
1
I L]
1
R—0O %E . |
1
& > b e
& J T
! I
RTU/DCS | CNP SCADA RTU

REMOTE }. ..... — DNP32 serial _.|_ .............. _‘ MASTER

’m'- ----- — DNP3 serial —-|— """"""""" _lm

Figure 1 — Typical Generator and Energy Storage facility interconnection arrangement

1.2. General SCADA requirements

1.2.1. Installation ol & CenterPoint Energy (CNP3owned SCADA R1TU in the customer-owned Generalor Inlerconnection Facility
or Linergy Storage lacility is not required. T'he customer shall provide data [rom the customer’s RUU/DCS sysiem via a
communication medium (such as [ber oplic or RS-232/R8-485 cable) o the SCADA RIU in the CNP ‘Iransmission
Interconnection Facility (TTF) substation. The commurication protocol shall be DNP3 scrial.

1.2.2. The customer shall provide to CND the following signals origimmating at the customer facility:
1.2.21. Analog data from Plant

1.221.1. Kilovolts for each low-side penerator or collector bus (A scaled as a line-to-line value).

1.2.2.1.2. Nel megawalls and megavars [or cach generator leeder (3637,

1.2.2.1.3. Net megavars for the reaclive support equipment (3¢3). CenterPaint Energy

Houston Electric
WRITTEN 12/30/03 CW.
value). Mogannam
CHECKED § 12/30/03 R M. Secrest
APROVED § 12/30/03 M.W. Furnish
1.2.2.1.6. I'requeney al cach collecior bus, Page 3 of 15

1.221.4. Kilovolts for transmission voltage { AGJ scaled as a line-to-line

1.2.2.1.5. Nel megawalls and megavars [or the (ransmission line (30,

SPC J 007 § 400 § 02
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1.2.2.1.7. Megawalls and megavars [or cach ransfommer (363), cither on the high side or (he low side,
1.2.2.2. Stalus data [rom Plant

1.2.221. Status of the transmission voltage cireuit breakers.

12222 Status of all low-side cireuit breakers for teeders and reactive support equipment.

1.2.2.2.3. Stawus ol generalor aulomatic vollage regulalor (awlomatic and manual),

1.2.3. A separaie CNP SCADA R1U serial communication porl shall be used o provide data (o the cuslomer upoen cuslomer™s

request. CNP shall provide o the customer the [ollowing signals originating al CNP’s substalion:

1.23.1. Analog data from CNI?
1.2.3.1.1. Kilovolts for the Point of Tnterconnection { AQ scaled as a line-to-line value).

1.2.3.2. Stalus data [rom CNP
1.2.3.2.1. Status of transmission vollage eireuil breakers associaled with the generator lead(s).
1.2.3.2.2. Alamm [or [ailure of Pilol Wire/[iber oplie relaying communication channels, il applicable.

1.2.4. Real-ume welemeiry data [rom LRCOT-Polled Sculement (LIPS meiers and revenue meters shall not be shared with the
customer through the CNT SCADA RTU or through direct connection(s).

1.2.5. All applicable data listed in this section shall be provided continuously to CNP Real Time Operations (RTO), whether through
a CNP-owned RIU, through CNP-comnecled communication ports, or cuslomer-owned SCADA RTU poris. CNP's
periodicily for scanning the data frem established communication ports and SCADA R1TU porls shall be sel in accordance
wilh the Llectrie Reliability Couneil of Texas (LRCOT) requirements.

1.2.6. The customer shall provide plant data to FRCOT according to ERCOT requirements. CNP 13 not responsible for providing
the customer plant data to FRCOT.

CenterPaint Energy
Houston Electric

WRITTEN [ 42130103 CW.

Mogannam
CHECKED J 12/30/03 R.M. Secrest
APROVED J 12/30/03 M W Furnish
Page 4 of 15

SPC J 007 § 400 § 02

38



Docusign Envelope 1D: 8D5548CE-D2FS-4FDA-8AB3-EA777FB344B2

SECTION 2
UTILITY INTERCONNECTION

2.1, Typical intcreonnection arrangement

L] L]
Lhtility CenterPoint Energy
transmission network transmission network
o ]
—
o -

L]

Tie line

_

Figure 2 — Typical Utility interconnection arrangement

2.2, General SCADA requirements
2.2.1. SCADA communicalion oplions, as agrecable between Utilily and CNP:
2.2.1.1. Il there is a fiber oplic eable between ULility’s substation and CNP™s substalion, CNP shall obtlain Utility s dala via
fiber utilizing DNP3 serial protocol.
2.2.1.2. Where fiber optic cable 1s not available, Ttility shall reserve a senal port wath DNDP3 serial protocol of TTtilhity s
RITVDCS at the Utility s substation for CNP use. CNP shall conneel a communication eireuit io the reserved porl

ol Utility™s RTU/DCS (o obiain daia.

v
™
;_
™)

. IMnone ol the above oplions is available, CNP shall install & CNP-owned SCADA RTU with communication eireuil
lo CNP RTO at the Ulility’s substation. More details of the CNP-owned SCADA RTU are in Scetion 3 of this

specification.

222 Thality shall provide to CNP the followmg signals origmating at Talitv's
CenterPaint Energy

substation: Houston Electric
- WRITTEN CW.
2.22.1. Analog data from Uility 12/30/03 Mogannam
2.2.2.1.1. Kilovolts al the lic poini(s) (AQ scaled as a line-to-line valuc). CHECKED § 12/30/03 R.M. Secrest
. .. . APROVED § 12/30/03 M.W. Furnish
2.2.21.2. Megawatts and Megavars for all transmission lines (30). T

SPC J 007 § 400 § 02
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2.2.2.1.3. Megavars [or all reactive deviees,
2222, Slalus data [rom Ultility

22221 5tatus of the transmission voltage circint breakers at the tie line voltage.

3]
3]
Ly

shall provide (o Utility the [ollowing signals originaling al CNP’s substation;
2.2.3.1. Analog data [rom CNP
2.2.3.1.1. Kilovolts for the Point of Inlercommection (A& scaled as 4 line-lo-line value).

2.2.3.2. Status data trom CNDP

225321 5tatus of transmission voltage cirewit breakers associated with the tie line(s).
22322 Alamm lor [ailure of the te line Pilol Wire/[iber oplic relaying communication channels, if applicable,
2.2.4, Real-ume wlemeiry data from LRCOT-Polled Sculement (EPS) melers and revenue melers shall not be shared wilh the

customer through the CNP SCADA R1TU or through direel cotmections).

2.2.5. Allapplicable dala listed in this seelion shall be provided continuously (o CNP Real Time Operations (R10), whether through
a CNP-owned RTU, through CNP-connected communication ports, or customer-owned SCADA RTU ports. CNIP's

periodicity for scanning the data from established communication ports and SCADA RTTJ ports shall be set in accordance

wilh the Llectrie Reliabilily Couneil of Texas (LRCOT) requirements.

2.2.6. Ullity shall provide data (o ERCOT according o ERCOT requirements. CNP is nol responsible for providing Utility’s

substation data o ERCOT,

A separate CNP SCADA RTTT seral communication port shall be used to provide data to Ttility upon TTality ' s request. CNDP

CenterPaint Energy
Houston Electric

WRITTEN [ 44/30/03 CW.
Mogannam

CHECKED J 12/30/03 R.M. Secrest

APROVED J 12/30/03 M W Furnish
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3.1. Typical interconnection arrangements
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SECTION 3
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(¢} Custemer "full loop" substation with ERCOT registered Generation Resource(s)

Figure 3 — Typical customer-owned load transmission substation interconnection arrangements

CenterPoint Energy

Houston Electric

WRITTEN [ 520,05 I C.W.
Mogannam

CHECKED f 12/30/03 | R.M. Secrest

APROVED [ 12/30/03 | M.W. Furnish

Page 7 of 15

SPC J§ 007 § 400 j§ 02

41



Docusign Envelope 1D: 8D5548CE-D2FS-4FDA-8AB3-EAT77FB344B2

3.2. General SCADA requirements

321

=)
ta
[

Tl
b
h

329

Installation ol & CNP-owned SCADA R1U in customer-owned facilities is required lor all new customer-owned load

lransmission substations, ineluding load customer substations wilth LRCOT regislered generation resouree(s).

Fxisting customer-owned substations originally connected without SCADA monitoring shall be required to mstall a new

CNP-owned SCADA RTU when there 13 a significant change in the topology of the substation or as directed by ERCOT.

Fxisting customer-owned substations with obsolete SCADA equipment shall be required to upgrade the SCADA equipment

at CNT”'s diseretion.

CNP shall specily and install SCADA equipment as required. The CNP SCADA RTU shall be in 4 locked cabinel installed

in the customer substation control cubicle.

3.2.53.1. The customer shall provide an electrical relaying and metering one-line diagram of the proposed customer-owned
substation for review by CNI.

3.2.3.2. The customer shall provide inlerface equipment such as SCADA electronic pancl melers, wansducers, status and
alanm conlaets, cabling, (erminal blocks, and conduil W provide the data required in this speeilication,

3.2.3.3. The customer shall install and maintain voice communicalion cquipment in the customer substation conlrol cubicle.

3.2.3.4. CNP shall speeily, install, and maintain a locked Subsiation Communications cabinel(s) inside the customer control
cubicle for SCADA, metering, and other CND communications needs.

The CNIP SCADA RTTT shall gather data from substation Intelligent Flectronic Devices (TFEDs) such as microprocessor relays

or SCADA electronic meters.

3.2.4.1. 1LDs that CNP provides and maintaing scllings [or (Lo, protective relays [or CNP (ransmission network) are not
allowed 10 be monitored dirceily by the customer. The data Tom these 11Ds can be provided (o the customer [Tom
a serial port on the CNP SCADA RTTI

3.2.4.2. The customer can connect directly to other [EDs such as SCADA electronic meters and microprocessor relays that
CNP does not provide and mainlain scllings Lor.

Most dala in the CNP SCADA RTU as deseribed in Scetion 3.3 below, excepl CNP ransmission network power [low data,

shall be available (o share with the customer upon customer’s request, vida a designated DNP3 serial port of the CNP SCADA

RTI1.

Real-fime telemetry data trom ERCOT-Polled Settlement (ETS) meters and reverme meters shall not be shared with the

customer through the CNT* SCADA RTU or through direct connection(s).

All applicable data listed in this section shall be provided continuously to CNP RTO, whether through a CNP-owned RTTIL

through CNP-conneeled communication poris, or customer-owned SCADA R1TU ports, CNP*s periodicily Lor scanning the

data [rom established communication poris and SCADA RTU ports shall be sel in aceordance with the LRCOT requirements.

Load customers with ERCOT registered generation resource(s) shall provide plant data to ERCOT according to FRCOT

requirements. CND 13 not responsible tor providing the customer plant data to FRCOT.

All equipment and work covered by this specification shall be designed, construeted. and tested mn accordance with the latest

revisions or edilions ol industry requirements in ¢lTeel al the (ime of fabrication. Industry requirements include the applicable

codes, slandards, specilications, regulations, lests, and procedures of all Tederal, -
CenterPaint Energy

slale, and local laws, and include (bul are not limited o) the following: Houston Electric
_ _ o WRITTEN | 155003 [ CW.
3.2.9.1. American National Standards Institute (ANSI) Mogannam
3.2.9.2. IFEF tormerly the Institute of Flectrical and Flectronics Fngineers, Tne. SHECKED 31235003 L RM Secrest
) ) o APROVED § 12/30/03 M W. Furnish
3.2.9.3. National Flectrical Manutacturers Association (NEMA) Page 8 of 15
SPC 007 § 400 § 02
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33.

3.2.9.4. Occupational Salcly and [ealth Administration (OS1LAY
3.2.9.5. l'ederal Communicalions Commission (1'CC)H

3.2.10.Tn the event of conflicting requirements, the order of precedence shall be thiz specification, other referenced CNIP
specifications, and the standards referenced in Section 3.2.9 above.

3.2.11. All equipment, engineering, and installation shall be [umished by the customer unless otherwise neled in this specilicalion
OT separale agreemerls.

3.2.12. This specilication covers the requirements between the customer and CenterPoint Lnergy and is nol meant (© cover any

additiomal requirements that the customer may have with ERCOT.

The CNP SCADA RTU subsystems
The CNP* SCADA RTIT 15 composed of three subsystems: analog, status, and control.
3.3.1. Analog subsyslem
Analog data is (ypically gathered Fom 1EDs and/or transducers. 1 ransducers are used, CNP shall determine the transducer
electrical requirements. See table 1 in the Appendix for acceptable transducer models. Meter test swatches are required for
the transducer current and voltage connections.
The tollowing analog data shall be monitored by the CNI* SCATA RTIT:
3.3.1.1. Kilovolls [or (ransmission level vollages (A scaled 48 a line-lo-line value),
3.3.1.2. Megawalls and moegavars [or cach line posilion (363),
3.3.1.3. Megawalls and megavars for cach substation load and/or substation ransmission level translonmer (363).

3.3.1.4. Net megavars for transmission reactive support equuipment (363).

s
s
]

Status subsystem

The status subsystem of the CNT? SCADA RTTT shall consist of the following:

3.3.2.1. Status o seleeted ransmission vollage cireuil breakers or olher devices dircelly afleeting the CNP eleetrical sy stem,
as detenmined by CNP R'TO. Status shall be derived [rom cither an isolated auxiliary "a” comtact in the breaker or
monitoring a trip coil of the breaker. Reter to Figure 4 in the Appendix for Breaker Status Connection using trip
conl monitoring method.

3.3.2.2. Indication of low voltage and battery charger failure 1s required for the 130 VIDC battery system(s). Typical charger
alarms include the following: low vellage, high vollage, loss of AC input, and loss of charger. All these indicalions
shall be combined so thal an oceurrence of any one ol these shall cause g single ballery alamm (normmally open
corlaet) W the CNP SCADA RTU.

3.3.2.3. SCADA Close Inhibit (SCT) indication 15 required of breakers controlled by SCADA whenever a lockout relav can
mhibit breaker closure by SCADA. A dry, normally-open contact from that relay shall be supplied for SCIT
mdication. Indication contacts from all lockout relays shall be wired in parallel tor a single indication inthe SCATA

cabinetl. Sce Figure 4.

3.3.2.4, Indication of Carrier Tester (CAR)Y or Pilol Wire/l'iber Optic (PIL) relaying [ailure where applicable.
3.3.25. Tndication for the loss of a potential to a line relay (IPT1) that could cause
. . . . . . CenterPoint Ener:
a mis-operation of the zone. This alarm is typically generated by a contact Houston Ele dricgy
from the line relay . Tndications tfrom separate relays shall be combined for WRITTEN [ 42130103 CwW.
Mogannam
4 single alam. CHECKED || 12/30/03 | R M. Secrest
APROVED § 12/30/03 MWW, Furnish
Page 9 of 15
SPC 007 J 400 § 02
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3.3.2.6. Indication of a [ailed scll-check diagnostic of a microprocessor-based relay, designated as Relay CPU 1Fail (RCPUY.
This alarm is Wy pically generated by g conlact [rom the line relay, Indications [Tom separale relays shall be combined
for a single alarm.

3327 Cabinet Alarm (CABS) for the CNP SCADA RTT and the CNP Communications Cabmets. This alarm 1s generated
when the eabinet door is opened.

3.3.3. Conlrol subsyslem

The control subsystem of the SCADA RTU shall consist of the following:

3.3.3.1. CNP shall have remote control of all transmission (69kV. 13RkV, 345kV) circuit breakers that directly aftect the
CNP transmission syvstem as determmed by CNP RTO. Dual remote control {control of a breaker by both the
customer's control sysiem and CNP R'TO) is nol permilled. Figure 4 in the Appendix illustraies how SCADA control
interfaces with a typical breaker control scheme.

3.3.3.2. CNP shall have remole control, aulomalic carrier removal (ATCRY, ol cach pilot relaying scheme, A control conlact

from the SCADA R'TU shall be installed in cach pilol eireuil. See Figure 4 [or ypical carrier eontrol eireuil.

s
s
e

For load customer substations with FRCOT registered generation resources, additional data below shall be required by CNTI?
from the customer’s Plant. This data 1s tvpically obtained wia commumication from the Plant RTU/DCS to the CNTP SCADA
RTIU.
3.3.4.1. Analog data [rom Plant
33.4.1.1. Kilevolts for cach low-side generalor or collector bus (A€ sealed as a line-10-line value).
33412 Netmegawatts and megavars tor each generator feeder (363).
33413 Netmegavars for the reactrve support equipment (3¢3).
3.3.4.1.4  Net megawatts and megavars for the transmission line (3¢3).
3.3.4.1.5 Irequeney al cach colleelor bus,
3.3.4.1.6. Megawalls and megavars for cach (ransfommer (363), cither on the high side or the low side.
3.3.4.2. Stalus data [rom Plant
3.3.4.2.1. Status of all low-side circwit breakers for feeders and reactive support equipment.
3.3.4.2.2 Status of generator automatic voltage regulator (automatic and manual).
3.4. CNP SCADA RTU design, lavout, and physical criteria
341 SCADA RTU designation
The tvpe of SCADA RT1 installed by CNTP shall depend on the number of controlled breakers.
3.4.1.1. lor breakered ransmission substation confliguration such as “ull loop™, “ring bus”™, or “breaker-and-a-hall”, CNP
Wy pically installs 4 [ree-standing cabinet 24" wide by 18" deep and 72" (all, wilh [ront aceess. Clearance of 30" in
front of the deoor shall be reserved for maintenance access. Substations with more than four transmission breakers
may require a larger cabinet(s). Refer to latest customer RTUT drawing submitted by CND at the project kick-off.

3.4.1.2. Substations wilh “loop lap” conliguration generally require a smaller, wall-mounted RIUU cabinel. The wall-

mounied eabinet is 30" wide by 12" deep and 427 wll. Clearanee of 30" -
: CenterPaint Energy

in front of the door shall be reserved lor mainicrance aceess. Houston Electric
; ; . WRITTEN 12/30/03 C.W.
342 Access to the CNP SCADA RRTT cabinet shall be controlled by CNTP. Mogannam
3.4.3. Connections to the RTTS CHECKED 1123003 oot
) ) _ _ i APROVED J 12/30/03 M W. Furnish
The Construction Contractor shall install all interconnections between the CND Paae 10 of 15
SPC Q07 § 400 § 02
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SCADA RTU and the substation pancls.

3431

3452

Cabling,

The customer shall provide a 120 VAC, [lleen (15) amp, dedicaled AC power cireuil, prolecied by a Olicen (15)
amp circuit breaker, to the SCATA RTTT Cabinet for lighting and a convenience outlet.
The customer shall provide a 130 VI, fifteen (15) amp, dedicated DC power circuit, protected by a fifteen (13)

amp cireuil breaker, w the SCADA RTU Cabinet for the main R1TU power,

. Al cable shields shall be grounded al a location other (han the CNP SCADA R1TU Cabinet. Cable shiclds shall be

grounded al one end only,

The customer shall s17e and nstall all condwit or cable troughs in accordance with ANSI/NFPA 70 (National Electrical Code).

3.4.4.1.

34453,

34.4.4.

3446

Polyelhylene Polyvinylehloride (PLPVC) insulated shiclded 2/C #16 cable with stranded copper conduetors shall

be used for lerminations [or all transducer outputs and all R3483 inter-panel conneelions.

. Breaker controls shall use seven conductor (#12) PEPVC insulated cable with siranded copper conductors [or

lerminalions.

Two conductor (#10 or larger) PEPVC imnsulated cable with stranded copper conductors shall be used for
terminations of the AC and TXC power circuit.

Status and alarms shall be temminaied with two conductor (#16) PEPVC insulaled cable with stranded copper

conduclors,

5. The customer shall insiall the necessary conduil or eable management between the SCADA RTU and the relay

panels.

Fvery breaker with 130 VDT SCADA control cirewits shall have breaker coil surge suppression. One 100 [Q],
11 [W] reststor (Ohmite style 993-10A) and one Zener diode {Motorola type TN3031 A) or equivalent shall be used
Lor (his suppression. The serics combination of the Zener diode and the resistor shall be parallel (o cach breaker rip
and breaker close coil. STATLS sliding link (erminal blocks shall be installed in the breakers [or wemminating the

resistors and Zener diedes. See ligure 4. CNP shall verily breaker coil surge suppression.

3.5, Communication lines and telemetry transport

:..J)
LA

1.

The customer shall provide and mamtain a direct-dial telephone landline for voice commumications mside the control house

cubicle. The phone shall have an extendable cord such that the handset can be stretched to the front of the relay panels and

SCADA RTT so they can be viewed and operated by the person using the phone. The telephone landline must continue to

operate during a site power failure.

CNP shall provide a Telecom transport opuon [or ielemetry backhaul and conneelivily using one ol the [ollowing oplicns

determined by CNP: CNP microwave, CNP [iber, or leased cireuil,

For CNP microwave option:

3551,

3532

9]

353

i_’l
[

CNP shall provide tower height and wind load specifications to the customer.

. The customer shall procure, install, own, and maintain the lower.

The customer (o provide 27 conduil from the microwave poleflower -
CenterPaint Energy

Telecom Lnelosure as per CNP Telecom Customer Projeet Plan. Houston Electric

. . L i i WRITTEN 1213003 CW.
4. CNP shall procure, install, own and maintain the microwave radio and Mogannarm
related equipment. CHECKED J 12/30/03 R M. Secrest
APROVED J 12/30/03 MW Furnish
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s
L
e

.5.3.5. The customer shall provide a [lame retardant coaled 4°x 8 sheel of ¥47 ply wood lor CNP enclosures.

3.53.3.6. CNP shallinstall a communications enelosure on the backboard provided by the customer as shown in CNP Telecom
Customer Project Plan, Telecom Board Tayout.

3.5.3.7. The customer shall mstall conduits and cables from the communications enclosure to the AC distribution panel, TDC
distribution panel, ground bus bar, SCADA R1U cabinel, meler can, and the TWS cabinet il there is one. CNP
communicalions cquipment requires a dedicated 204 120V AC power breaker, and a dedicated 20A 130VDC power
breaker as shown in CNP Telecom Customer Projeet Plan, Telecom Board Layoul.

For CNT fiber option:

3.5.4.1. The customer shall provide a path tor the fiber to the control cubicle.

3.5.4.2. The patlh may be either acrial or underground.

3.5.4.3. CNP shall provide site speeilic underground or acrial speeilications (o the customer in g Stalement of Work (SOW).

3.5.4.4. The customer shall install the underground duet or poles [or acrial installation.

3.5.4.5. The customer shall install [iber supplicd by CNP. CNP shall own and maintain the [iber.

3.5.4.6. CNP shall terminate the fiber and mstall fiber distribution panels.

3.5.4.7. The customer shall provide a flame retardant coated 4'x 8° sheet of %™ plywood for CNP enclosures.

3.5.4.8. CNP shall install a communications enclosure on the backboard provided by the customer as shown in Telecom
Customer Project Plan, T'elecom Board Layvoul.

3.5.4.9. The customer shall install conduils and cables [rom the communications enelosure (o the AC disiribution panel, DC

distribution panel, ground bus bar, SCADA RTIJ cabinet, meter can, and the TWS cabinet 1f there 13 one. CND
communicafions equipment requires a dedicated 20A 120VAC power breaker, and a dedicated 20A 130VDC power

breaker as shown in CND Telecom Customer Project Plan, Telecom Board Layout.

3.5.5. lor leased eireuitl oplion:

a

s

a

Gn

Gn

Cn

S5l

s

L

The cusiomer shall provide a [ame relardant coaled 4°x 47 sheet of %7 plywood space for the Teleo demark inside
the control cubicle,

The customer shall provide a flame retardant coated 4'x R' sheet of %47 plywood for CNP enclosures.

CNP shall install a Communications enclosure to be mounted on the backboard provided by the customer as shown
in CNP Telecom Customer Projeet Plan, Telecom Board Layoul.

The customer shall install conduils and cables rom the communications enelosure (o the AC distribution pancl, DC
distribution panel, ground bus bar, SCADA R1TU eabinel, meler can, and the TWS cabinet il there is one, CNP
communications equipment requires a dedicated 20A 120V AC power breaker, and a dedicated 20A 130VDC power
breaker as shown in CND Telecom Customer Project Plan, Telecom Board Layout.

The customer shall provide dedicated 15A 130VDC power and grounding to the backboard. See CNP® Telecom

Cusiomer Projeet Plan, Third Parly Teleo Board Design,

3.6. Calibration and maintenance

personnel shall calibrate and venfy operation of all equipment mstalled per this

CenterPaint Energy
Houston Electric

specification. WRITTEN [ 153003 CW.
Mogannam
The RTIT and transducers matalled per this specification shall be maintained by CHECKED [ 12/30/03 R M. Secrest

CNP unless otherwise noled in an agreement with the cusiomer. Mainienanee shall APROVED |} 12/30/03 MW, Furnish

Page 12 of 15
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include aceuraey checks, reealibration and replacement/Tepair of equipment when needed.

3.6.3. CNP shall fumish locks in serics with customer locks (© permil aceess (o all swilchyard gates, substation control cubiele

door(s), and disconnect switches.

3.7. Current transformers and potential transformers

3.7.1. The current transformers (CTs) and potential transformers (PTs) necessary for telemetry and protection itemized i this
specilication shall be provided according o CNP specilication 007-231-14. Il a particular application is nol covered by this

specilication, then CNP shall designate the necessary P'LI(s) and CL(s) on the substation one-line diagram that the customer

submils [or comment and approval,

=5
-
(2]

designated by CNT* on the one-line diagram that the customer submits for comment and approval

3.8. Drawing approval

3.8.1. The Engmeering Contractor shall provide electronic and paper copies of all drawings showing equipment connections and

structural details of all equipment associated with the installation ot the CNP-owned RTU at the customer facility.

3.8.2. Drawings required by this specification inelude:

Ior some substation layoeuts, a polential rollover eireuit shall be needed. I a potential rellover eireuit is needed, it shall be

3.8.2.1. Substation one-line relaying and metering disgrams illustrating the overall telemetry scheme,

3.R.2.2 Substation control cubicle layvout(s) and floor plan(s),
3823 Conduit and cable lists,

3.8.2.4, Conduil Layoul or Plan and Profile,

3.8.2.5. R1TU manulaeturers prints and customer conneelions,
3.8.2.6. AC Schematies for all power and contlrol cireuils,
3827 AC Relaying Schematics (Electrical Three-T.ine),
3.8.2.8. Relay panel layouts,

3829 Bill of material for items required by this specitication,
3.8.2 10 Battery charger alarm relay(®) schematics,

3.8.2.11.AC & DC Distribution Pancls,

3.8.2.12. Communicalion cable and conduil routing through customer [aeilily, and

3.8.2.15 Customer Facility Plot Layout.

CenterPaint Energy
Houston Electric

WRITTEN [ 44/30/03 CW.
Mogannam
CHECKED J 12/30/03 R.M. Secrest
APROVED J 12/30/03 M W Furnish
Page 13 of 15
SPC 007 § 400 § 02

47



Docusign Envelope 1D: 8D5548CE-D2FS-4FDA-8AB3-EAT77FB344B2

APPENDIX

Table 1: Acceptable transducers and test switches

DESCRIPTION MANUFACTURER MODEL NO. MONITORING POINTS
VOLTAGE TRANSDUCER | 20 lBs | vinioad o PER SUBSTALION
SINGIF, PIIAST DURHAM 21022103 TRANSPUCTR |
WATT/VAR TRANSDUCER | AMETEK LWVSCS ONE PER EACH LINE OR

SINGLT PITAST:

SCIENTITIC COLTUMDBUS

T1.OAD

WATT VAR TRANSIMICTER | AMETEK YL WVI4IK5AS ONT PER EACTTT.INT,
THIRTT. PITAKT. SCITNTITIC COLUMBIIS : i GENTRATOR OR T.OAD
DURITAM 2-T058T-00
TEST SWITCH ABB FS3AITIITIOOINULL ONE PER EACH
THREE PHASE MEGA POWER SYS CB3A-336-336-162 TRANSDUCER
STATTES TS #203R-330JT-5T
Py EL30VOE
N1 LIOVEC PETURN 1 aciay Auiis = A ware 3
e Tes 1les . _,_,_,,_ig};f_,_h_
TT TC e 1
g o RELRY Py = | G— |
T CLO5E | |
e 25 o SIe WOTE 3 : e I
il - T
7 e — |
| G |
o —o e |
RR
g ﬁjﬂl |
85 M- AOTE t WYE 2
e 1w |
I ATLR |
ro cril e—— ¥ |
CHRRTER | |
RELRY INE cri 4 |
SCADA : I +130vDE |
CLDsE |
G0t T e Lo 6}— 1zovRTy |
_ LEGEND BREAKER - |
NOTES
Rit = RECLCSE REROVAL LATCHING RELAY INSIDE SCHGA N )
§ = STATUS INPLT
21 IF ELECTROMECHAMIUAE RELMY (R}
ES USED. AR CORTRCTY WILL REMOVE
@' _ OISCONNECTINZ TERMINAL ELUCK, NEGRTEVE Frus % & ¥ COILS
*7 DERK ENO 13 TQP, LINK OPENS DOWN
31 SYNT CHECK AND AUTO/HAKUAL STATUS

E_

FusE

MAY DE INCORPORATED IMTO THE RELAY
CLOSE LOGIC.

Figure 4 — Breaker Status Connection using trip coil monitoring method

CenterPaint Energy
Houston Electric

WRITTEN 12/30/03 cw
Mogannam
CHECKED J 12/30/03 R M. Secrest
APROVED J 12/30/03 MW, Furnish
Page 14 of 15
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List of abbreviations

R1U = REMOTL TERMINAL UNIT

DCS =DISTRIBUTED CONTROL SYSTLEM

CRI, CRI11 ="TYPICAL WIRL NAMLES IN CNP CARRIER RELAYING SCLHEMLUS
ATCR = AUTOMATIC CARRIER REMOVAL

C =CIL.OSE

CS = CONTROIL SWITCH

25 = SYNCRO-VERIFTER RELAY

5 =5CADA STATUS TNPUT

Cl1, C21 =" TYPICAL WIRL NAMLS IN CNP RECLOSLE REMOVAL SCIILMLUS
NO=NORMALLY OPLN

CC = BREAKLR CLOSL COTL

79 = AUTOMATIC RECLOSING RELAY

RE = RECLOSE REMOVAL LATCIING RELAY

T =TRIP

TC = BREAKER TRIT COITL.

555 = SLIDING T.INK TERMINAT,

R =RESISTOR

DDD = ZLENER DIODL

AMS = AUTOMATIC / MANUAL THROWOVER SWLTCLL (SIHLOWN IN MANUAL MODL

CenterPoint Energy
Houston Electric

WRITTEN

12/30/03 I c.w.
Mogannam

CHECKED

12/30/03 | R.M. Secrest

APROVED

12/30/03 | MW, Furnish
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Exhibit “H”

Drawings
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Exhibit “I”

Specification for Customer-Owned 138 kV Substation Design

53



Docusign Envelope ID: 8D5548CE-D2FS-4FDA-BAB3-EATY7FB34482
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SUBSTATION DESIGN

~, GenterPoint
Energy

ELECTRIC ENGINEERING DEPARTMENT
P.O. BOX 1700 HOUSTON, TEXAS 77251
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SPECIFICATION
FOR
CUSTOMER-OWNED 138 kV SUBSTATION DESIGN

. CenterPoint
& Energy

ELECTRIC ENGINEERING DEPARTMENT
P.0. BOX 1700 HOUSTON, TEXAS 77251

REFERENCE DRAWINGS: Lalcst reyision of

CenterPoint Encrpy 004-241-04, Customer-Owned Substation Line Termination Standard

CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transformer Stand. Sh. 1
CenterPoint Energy 171-190-06, Design Criteria 138 kV Standard Instrument Transformer Stand. Sh. 2
CenterPoint Encrgy 581-300-01, 138 kV Polential Translformer Schematic and Wiring Diagram

REFERENCE DOCUMENT: Latest revision of
CenlerPoint Encrpy Transmission & Substation Outage and Clearance Coordination Procedurcs

REFERENCE SPECIFICATIONS: Latest revision of
CenlerPoint Encrpy 007-400-02, Specilication lor Remole Telemetry ol a Customer-Owned Facilily

REFERENCE STANDARDS: Latcst revision of
AASHTOIEEE C57.13

AISC, "Manual of Steel Construction” IEEE C2 (NESC)
ASCE 10 [EEE 80

ASCE 113 IEEE 519

ANSIC12.1 IEEE 837

ANSIC3732 [EEE 998

[EEE C37.04 IEEE 1119

IEEE C57.12.00 IEEE 1453

[EEE 142 NEMA CC 1
CENTERPOINT ENERGY
TTOUSTON, TX
20 10417:2024 | Added 345kV Specification Var Var TP
19 1:3:2024 Update 1o VR'T in 3.5 and minor edits Var War M WIRILTEN 44974 E. C Reid
15 082023 Updates 1o various seclions War War M CHECKED 4i10:74 L. (i Pond
17 0/2:2021 Update seclions 4 & 11 War War GAC APPROVED | 717774 C. 5 Kayser
Pagc 1 of 46
XD DATE ITEMS REVISED BY CH AFPP SPTECITICATION No. 007-2231-14
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1. SCOPE

This specilicalion covers design criteria for a cusiomer-owned 138 kV substation connceled to the
CenterPoint Energy Houston Electric, LL.C (CenterPoint Energy) 138 kV transmission svstem. This
specification is intended to apply to a new customer-owned substation or expansion of an existing
customer-owncd substation. However, the information in this specilication may be applicable when
cquipment in an cxisting customer-owned substation is being replaced or modilied.

2. GENERAL

2.1.

22.

2.3.

24.

e
A

2.6,

A customcer thal 1s approved by CenterPoint Encrgy (o receive service [rom the CenterPoint Encrpy
138 kV transmission sy stem is required to provide a substation capable of accepting that service from
CenterPoint Energy. The customer-owned substation becomes an integral part of the CenterPoint
Encrgy transmission sysiem nciwork and the Electric Rehiability Council of Texas (ERCOT) and,
therclore, can have a signilicant impact on overall sysiem reliability. The customer is obligaled to
meet present CenterPoint Energy design criteria and modify the customer-owned substation in the
future as the CenterPoint Energy transmission system continues to evolve. When deemed necessary
by CenlerPoint Encrgy. changes may be needed to conlorm to industry standards, (ransmission
syvstem characteristics, CenlerPoint Encrgy practices, and tcchnological advances 1o maintain
reliability or meet future reliability requirements.

All equipment and design shall be in accordance with designated standards of this specification, the
American National Standards Institute (ANSI), the Institute of Electrical and Electronic Engineers
([EEE), the Amcrican Socicty of Civil Engincers (ASCE), th¢ Amcrican Institute of Stecl
Construction (AISC), and the National Electrical Manulacluring Association (NEMA). In the cvent
of conflicting requirements, the order of precedence shall be this specification, ANSI, IEEE, ASCE,
AISC, and NEMA standards. All electrical clearances shall comply with the latest version of the
National Electric Salety Code (NESC).

This specification is not intended to be totally comprehensive. Teo ensure the efficient coordination
between CenterPoint Encrgy and the customer during the design and construction of the customer-
owned substation, CenterPoint Encrgy requircs thal cngingering documents be submitied 1o
CenterPoint Energy for review before certain equipment is ordered or construction begins. All items
requiring CenterPoint Energy review are listed in Article 14 of this specification and shall be
submitted 1n writing to the designated CenterPoint Encrgy representative.

Any deviations from this specification or project drawings reviewed by CenterPoint Energy require
wrillen acceplance from CenterPoint Encrgy.

All labor and equipment shall be furnished by the customer unless otherwise stated in this
specilication,

Unless otherwise slaled in this specification:

2.6.1. CenterPoint Energy will provide only functional reviews of completed drawings and

schematics.

CENTERPOINT ENERGY
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262, CenterPoint Encrgy will not verily, or correct, poinl-to-point wiring drawings (or the cuslomer

—owned substation.

263 CenterPoint Encrgy requires specilic tests which are to be conducted by the customer to verily

2.7.

2.38.

the proper operation and coordination of the customer-owned substation protection and
control equipment (see Article 16 of this specification).

CenterPoint Energy reserves the right to refuse to energize any customer-owned substation which
(ails to meet this specilication.

The customer will coordinate the energization and operation of their high voltage facilities with
CenterPoint Encrgy’s Rcal Time Opcrations (RTQ) Department per CenterPoint  Encrpy s
“Trangmission & Substation Qulage and Clearance Coordination Procedurcs™ document,

During cnergization of new or exisling ¢quipment, the customer shall not disable a single Ievel, or
multiple levels, of prolection that results in no prolection for an cnergized clement. such as. a
transmission line, high voltage bus. or transformers.

29.1.  Thecustomer shall immediately notily the RTO System Controller (281-894-0491) whenever

the customer becomes aware of an energized element that has no protection if the protection
cannot be immediately restored.

292 The customer shall immediately notify the RTO System Controller (281-894-0491) of a

2.10.

2.11.

2.12,

protective relay that is not functional (such as a “CPU Failure™ alarm) or when a protective
rclay 1s found powcered down, or oul of scrvice (such as not cnabled), for an ¢ncrgized
clement,

Asg owncr of the substation, it 18 the customer’s regponsibility o comply with the applicable laws.
ordinances. codes. rules, and regulations established by applicable government entities.

Because the customer-owned substation becomes an integral part of the CenlerPoint Encrgy
transmission system network, CenterPoint Energy requires access to the customer-owned substation
and CenterPoint Energy right-of-wavs 7 days-a-week, 24 hours-a-day. 365 davs-a-vear. Site access,
sitc operating procedurcs and road access o the customer-owned substation by CenterPoint Encrgy
personnel should be considered when determining the substation location.

When terminal blocks and other connections permit, ring tongue lugs shall be used instead of spade
or stab-on Iugs.

3. CENITERPOINT ENERGY SYSTEM CHARACTERISTICS

3.1. CenterPoint Energy’s phase rotation is designated C-B-A counter-clockwise and the customer shall
phasc cquipment accordingly. Connection of the customer’s H1-H2-H3 power translormer leads Lo
CenterPoint Energy’s C-B-A, B-A-C or A-C-B phases. respectively. is recommended.

3.2. The CenterPoint Energy’s svstem operating voltage is 138kV (L-L)/79.7kV (L-G) +/- 5% for
continuous opcration and 138kV (L-L)/79.7kV (L-G) +53%/-8% lor cmergeney conditions, Actual
sicady -stalc opcerational voltage varics around the CenierPoint Encrgy transmission sysiem network,

CENTERPOINT ENERGY
TTOUSTON, TX
20 10417:2024 | Added 345kV Specification Var Var TP
19 1:3:2024 Update 1o VR'T in 3.5 and minor edits Var War M WIRILTEN 44974 E. C Reid
15 082023 Updates 1o various seclions War War M CHECKED 4i10:74 L. (i Pond
17 0/2:2021 Update seclions 4 & 11 War War GAC APPROVED | 717774 C. 5 Kayser
Pagc 4 of 46
NO DATE ITEMS REVISED BY CH APP SPECIFICATION No. 007-2231-14
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(%)
Lad

(%)

but (acilitics with a mcans (o regulale the 138 kV transmission system are typically uscd o control
the voltage to be no more than approximately 142 kV (L-L)82 kV (L-G) to provide a margin from
the maximum 1453kV (L-L)/83.7 kV (L-G). Dynamic conditions may be encountered which result in
voltage cxcceding this range. At a minimum, customer is required to design 138k substation
(acilitics that arc rated lor the emergency operaling vollage range slatcd above. For the purposc of

the design and rating of the substation and equipment. it shall be assumed that the maximum
conlingous negative sequence component ol the voltage atl the 138 kV busg 1s 2% of the positive
scquence vollage. Sce Sub-Arlicles 3.4, 3.5, 4.9 and 7.1.4 ol this specilication lor additional relevant
information.

Only instrumcnt translormers, surge arresicrs, station service vollage translormers, gencralor siep-
up transformers for generators without co-located non-auxiliary load. and autotransformers are
allowed to be connected phase-to-ground on their 138 kV primary tenminals.

Ag the independent sysiem operator (150) for the ERCOT Region, ERCOT 18 responsible for
maintaining frequency, which is nominally 60 Hz. Refer to ERCOT {(www.ercot.com) Nodal
Operating Guides and Protocols for information regarding frequency regulation.

CenterPoint Energy suggests the customer at a minimum utilize the “voltage ride-through™ design
critcria below when designing and sclecling process and control cquipment. (Nole: Thig design
critcria do not supcrsede any regulatory voltage ride-through requircments).

.1, When the point of intereonnection bus voltage 18 below 0.3 pu, the minimum ride-through

time is 0,15 scconds.

=]
Lt

When the point of inlcrconnection bus voltage is at or above 0.3 pu. the minimum ride-
through time is 0.2 seconds.

Multiple-shol, staggered, vollage-supervised. automatic recloging is utilized on the CenterPoint
Energy transmission system. The first automatic reclosing attempt for a CenterPoint Energy
transmission line typically occurs approximately one second after initial trip. The number of
aulomatic reclosing attempts varics, but the total duration of the automaltic reclosing scquence 18
typically onc minute. The customer shall coordinate operation and proicction of clectric motors,
computers and other equipment accordingly.
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Docusign Envelope ID: 8D5548CE-D2FS-4FDA-8AB3-EA777FB344B2

4.1. The minimum acceplable clectrical design characieristics for 138 kV [acilitics and cquipment are
lisied below:

Transformer winding impulse level 550 kV BIL

Bus and swilch insulaiors, and apparatus 650 kV BIL

bushings (i.e. circuit breaker bushings.

transformer bushings. coupling capacitors,

capacitive vollage transformers (CVT), current

transformers (CT), potential transformers (PT),

surge arresters etc.)

Bus and swilch insulators lcakage distance 132 in. Icakage distance (cquivalent 1o
extra creep 630 kV BIL or 750 KV BIL).
Additionally, insulators may require
‘coating” in some arcas of the sysiem (o
minimiv¢ ihe lik¢lihood of MNashover,

Apparatus bushing leakage distance (circuit 92 in. creep (equivalent to 630 KV BIL -

breaker bushings. transformer bushings. CVT,  light contamination levels). Additionally,

CT, PT, surge arrcsicrs ¢lc.) apparatus bushings may require “coaling’
in somg arcas ol the sysiem (o minimixe
the likelihood of flashover.

Phase-to-ground clearance 52 in. (metal to metal)

Phase-to-phase bus spacing {including vertical 63 in. (imetal to metal)

spacing at crossover point of high and low bus)

Phasc-lo-phasc horizonlal spacing at incoming 144 in. (¢cenier linc to center ling,

line dead-end structure regardless of the line angle)

4.2.  An air insulated customer-owned substation configured in a ‘ring bus’, ‘double-breaker, double-bus’
or ‘breaker-and-a-half” arrangement equipped with transmission line protective relaving (*full loop™)
or an air insulated customer-owned substation conligured in a “loop line lap” arrangement withoul
trangmission ling protective relaying (Ploop tap™) arc allowed by CenterPoint Encrgy (sce Figure 2
through Figure 7). *Ring bus’ configurations with more than six breakers shall not be considered.

43, Customcr-owned substations with aggregated load cqual 1o or greater than 75 MW ghall be
conligurcd as “full loop™. Customers shall convert any cxisting substation to “lull loop™ il any [ulure
load addition increases aggregate load to 75MW or more.

44. Based on the customer-owned substation configuration, equipment in the substation that could be
subjected to transmission line lead flow current {circuit breakers and disconnect switches. bus work,
conduclors or any scrics-connceted, currenl carrying devices, such as, [rec-standing current
transformers, protective relays, ingtrumentation, or hardware within the ting bus or transmission ling
breaker-and-a-half bay) and incoming transmission line positions (transmission line disconnect
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swilches, ling traps, cl¢.) shall have a minimum continuous current rating of 4000 A and shall have
an overload capability of 110 percent of rated current for 2 hours, unless otherwise specified by
CenterPoint Energy. The equipment in the customer-owned substation that is not subjected to
trangmission ling load Now current is notl required (o be 4000 A minimum. Howcever, operational
scenarios agsociated with cerlain cquipment outages could cxist that would resull in transmission line
load current flowing on customer internal lines or buses (customer site internal ‘loop line™ or
customer sitc internal “loop bus’) and potentially overload the customer’s cquipment 161t 1s rated less
than 4000 A, Therelore, CenterPoint Encrgy suggests that any customer gite inlernal “loop ling” and
customer site internal ‘loop bus’ (except customer site internal ‘radial” line or customer transformer
bus connections) be 4000 A minimum (see Figure 2 through Figure 7). For customer-owned
subslations connceling Lo Tour or more CenlerPoint Encrgy 138 kV transmission lings, contact
CenterPoint Encrpy lor the required cquipment rating,

CenterFoint Energy CenterPoint Energy
netwaork transmission line network transmission line

transmission fine
load flow
current

CB*

LIS A s
AR TR S Y
T LYY \;’ T2

Alternative ‘a’ customer 138 kV substation {“loop tap”)
2 circuit switchers with 1 or 2 transformers and circuit breakers

CSE = circuit switcher
CB = circuit breaker
DS = disconnect switch

= Must have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches anly have arcing horns. Circuit switchers are
required to be installed in this cenfiguration. The circuit switchers are
used for manual switching of the network transmission line sections.

oIf two transformers are installed then this disconnect switch is installed
and is ‘normally closed'.

** For substation arranged for future “full loop” service, the 138 KV circuit
breakers that will be in the substation ‘loop’ shall have a continuous
current rating of 4,000 A (see figures 3to 7)

Figure 2
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CenterPoint Energy
netwoark transmission ling

E |CB

CenterPaint Energy
netvark transmission ling

tranamission ling
load flow
current

current

transmission line
load flowe

O

L.
L
W &

o

Gy

=

Alternafive ‘b’ customer 138 kV substation {“loop tap™}

DS

/DS

Ay
Ve T2
W W

ce

CB = circuit breaker
bS5 = disconnect switch

2 circuit breakers with 1 ar 2 transformers

= MMust have a continuous current rating of 4000 & minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers are not
used for manual switching of the network fransmission line sectians in this
configuration. The circuit breakers are used for manual switching of the
network transmission line sections.
* If two transformers are installed then this disconnect switch is installed

and is 'nermally open'.

Figurc 3
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CenterPeoint Energy CenterPoint Energy
network transmission line network transmission line

CB

A

transmission line
load flow
current

transmissian line
load flow

Ds current D3
(1t
]
(-l|l
Ds DS
o
I
I
oA A oA
T1 \“1 \"1 ‘\.rl \“; T2

Alternative ‘c’ customer 138 kV substation (“full loap®™
3 circuit breakers with 1 or 2 transformers

CB = circuit breaker
D5 = disconnect switch

= Must have a continuous cursent rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing herns, Cireuit switchers are not
used for manual switching of the network fransmission line sections in this
configuration. The circuit breakers are used for manual switching of the
network fransmission line sections..

*If e transformers are installed then this DS is ‘normally apen’ or
‘narmally closed’ depending on customer operating prefarence.

Figure 4
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CenterPoint Energy

network transmission line

CenterPoint Energy
netwerk transmission line

CB

A

transmission fing
load flow

cB

transmission ling
load flow

CB

DS

DS

T2

Alternative ‘d’ customer 138 kV substation {“full loop™}

CB = circuit breaker
DS = discannect switch

4 circuit breakers with 2 transfonmers

= fust have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

All disconnect switches only have arcing horns. Circuit switchers’ are not
used for manual switching of the network tfransmission line sections in this
configuration. The circuit breakers are used far manual switching of the
network transmission ling sections.

Figure 5
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[

transmission ling
load flaw

Ll

1 CenterPoint Energy
y network transmission line

I—H—D

Ds

™

Alternative ‘e’ customer 138 kV substation (“full loop™)

—

DS

el

4 circuit breakers with 2 transformers

CB = circuit breaker
bS5 = disconnect switch

= Must have a continuous current rating of 4000 A mirimum

—— Can be less than 4000 A

All disconnect switches only have arcing homns. Circuit switchers' are not
used for manual switching of the network transmission line sections in this
configuration. The circuit breakers are used for manual switching of the

network transmission line sections.

1
'
'
i
1
;
Ds !
1
1
i
T2,
1
1
1
]
1
1
1
1
'
]
1
1
1
1
'

-
Ll

CenterPoint Energy
network transmission ling

Figurc 6
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CenterPoint Enargy

network transmission line

Ds

DS

customer site
internal ‘loop line’

CB

CenterPaint Energy
netwark transmission line
—

transmission line

Ds*

%

A

load fow
o] CB
transmission line
load flow DS

prossible f o=

transmission Iine,l o |
internal 'loap line”
« [loadflow P
“\.__.,d
[
DS
T2

= Must have a continuous current rating of 4000 A minimum
—— Can be less than 4000 A

customer site

Any customer conhection from the "full loop” substation or “loep tap”
substation to the customer's transformers, customer buses, or custarner
lines {i.e. customer plant internal ‘loop lines’, ete.) are naot required to be
4000 A minimum. However, operational scenarios after a scheduled
outage of equipment in a customer substation could exist that would result
in transmission line load current flowing on customer site internal lines or
buses (customer site internal 'loop ling’ or ‘loop bus'y and potentially
overload the customer's equipment if it is rated less than 4000 A,
Therefore, CenterPoint Energy suggests that any customer site internal
‘loop line’ and customer site internal ‘loop bus’ {except customer site
internal ‘radial' line or customer transformer bus connection) be 4000 A

minimum.

Figure 7

45, The 138 kV customer-owned substation shall be designed for a short circuil current of 63 kA rms
symmetrical, with X/R ratio of 17, unless otherwise specilicd by CenterPoint Encrgy.
4.6, 138 kV customer-owncd substations which are connecled dircetly into or located within 2 miles
electric distance of a CenterPoint Energy 138 kV substation that is designed for a short circuit current
of 80 kA rms svmmetrical, must be designed to the same short circuit current of 80 kA rms
symmelrical, with X/R ratio of 17, unless otherwise explicitly specilicd by CenterPoint Encray.
CENTERPOINT ENERGY
TTOUSTON, TX
20 10417:2024 | Added 345kV Specification Var Var TP
19 1:3:2024 Update 1o VR'T in 3.5 and minor edits Var War M WIRILTEN 44974 E. C Reid
15 082023 Updates 1o various seclions War War M CHECKED 4i10:74 L. (i Pond
17 0/2:2021 Update seclions 4 & 11 War War GAC APPROVED | 717774 C. 5 Kayser
Page 12 0t 46
O DATE ITEMS REVISED BY CH APP SPECIFICATION No. 007-2231-14

66




Docusign Envelope ID: 8D5548CE-D2FS-4FDA-8AB3-EA777FB344B2

4.7.

4.8.

4.9.

4.10.

412,

The application of key mierlock systems is not permitied on customer-owned substation 138 kV
equipment.

The customer’s connecled load, gencration and cquipment shall be designed and operaled Lo adhere
to the recommended harmonic limits of IEEE 519 and limits of voltage fluctuations and associated
light flicker of IEEE 1453,

The customer shall not, without CenterPoint Energy’s consent. connect or operate equipment that
produces vollage fMuctuations, interlerence or distorted wave forms that adversely afleel service Lo
other customers or that may be detrimental to the CenterPoint Encrgy transmission sysiem. Such
equipment includes, but is not limited to, motors, arc furnaces. capacitor banks. etc. The customer is
obligated to provide load and equipment information (i.e.. load magnitude, peak load. load profile,
amount ol scll- scrve pencralion, load characleristics, motor starting data, load increasce) for
CenterPoint Encrgy interconnection study and development of inlerconncction requircments.
CenterPoint Energy may require the installation. on customer’s side of the meter. of suitable
apparatus or other equipment designed specifically to reasonably limit such adverse effects.

The customer-owned substation ground mat shall be designed for a short circuit current of 63 kA rms
symmetrical with X/R ratio of 17 and duration of 0.25 seconds and comply with IEEE 80 and IEEE
C2 (NESC). Ground mat conncctions shall comply with [EEE 837, unless otherwise specilicd by
CenterPoint Encrgy.

138 kV customer-owned substations which are connccted directly into or located within 2 miles
clectric distance of a CenterPoint Encrgy substation that ig designed lor a short circuit current of 80
kA rms svmumetrical, shall design the ground mat for a short circuit current of 80 kA rms svimmetrical,
with X/R ratio ol 17 and duration of 0.23 scconds and comply with 1EEE 80 and 1EEE C2 (NESC).
Ground mat conncelions shall comply with [EEE 837, unlcss otherwise speeilicd by CenierPoint
Energy.

The customer-ownced subslation dircel lightning stroke shiclding design shall comply with IEEE 998,

. The customer shall reler (o the current CenterPoint Encrgy tarilT Tor relail delivery service regarding

additional informatlion pertaining 1o load balance, inlermillent clectrical loads and limitations on
adverse effects, equipment sensitive to voltage and wave forims, change in retail customer’s electrical
load. power factor, and testing of retail customer equipment.

S.

5.1. The customer shall provide a complete structural and loundation design package lor the dead-end
structurcs {supporting the CenlerPoint Encragy transmission lincs conneeted to the customer-owned
substation) and the instrument transformer stands in accordance with Article 14 of this specilication.
The design package shall be signed and sealed by a professional engineer registered in Texas and
shall include design references/codes, computer analvsis, member design, connection design,
foundation design, soil report, structural and loundation drawings, and all other information thal
documents the design of the structure(s). ASCE 113, 2™ Edition may bc used (or guidance in the
design of structures inside the customer-owned substation.

5.2. CenterPoint Energy transmission structures designated for CenterPoint Energy use shall be used
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cxclusively by CenterPoint Encrgy and will not be used 1o support customer cquipment including
customer-owned generator leads.

L
L

Dcsign shall be based upon loadings realistically combined Lo cause the most unfavorable cfTeet upon

the structure or component. The loads and overloads specified in Sub-Articles 5.4 and 5.5 of this
specification must be used. If the AISC LRFD method is used. the structure must have a second order
clastic analysis (also called a Geomelric Nonlincar Analysis).

54, Structurcs shall mect the Strength Requirements of 1EEE C2 (NESC), Scction 26, [or grade B

consgtructlion,
5.5, The minimum acceplable structural design loading criteria shall be the more severe of the following
two cascs (note the cascs incorporate loads up Lo a 30° horivonlal anglc):
551,  Casc | - lee with Concurrent Wind Loading: Reflerence specification [EEE C2 (NESC);
minimum allowable strength laclors per Scction 26, Table 261-1; loading requircments per
Section 23, Rule 250 B and Table 230-1: and loading components to be applied to the structure
shall be according to I'igure 8 of this specification. The static wire and phase wire loads shown
in Case 1 include the required overload lactors. The 9 pslwind on the structure must include
a 2.50 overload (22.5 ps) with ihe appropriate lorce coclTicient (Cp) lor cach struclural
meimber.
Transverse
—»
) Longitudinal
Wwind s - . s
Direction” ’ P Foot
—» —  —
5 Tt Tt Tt 1 g
—r J l k J L § ¥ l |
T Ti T
Wind and Ice |loads are specified in Section 25 of |IEEE C2
Static wire Phase wire
5= 10.5 kips/wire T=23.0 kips/phase longitudinally
longitudinally
5t = 6.7 kipsiwire T: = 14.4 kips/phase transversely
transversely
Sy = 0.5 Kipsfwire vertically T. = 1.5 kips/phase vertically
CASL | - lee wilh coneurrent Wind Leading — Overhead
View Static wire and Phase wire loading component
(The statie wire and phase wire loads shown inelude (the required overload factors)
Figurc 8
53532 Case 2 - Extreme Wind Loading: Reference specification; IEEE C2 (NESC) Section 25, Rule
230.C; minimum allowable strength factors per IEEE C2 (NESC). Section 26, Table 261-1:
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56,

and magnitude and dircction ol static wire and phasc wire loading components Lo be applicd
to the structure shall be according to IYigure 9 of this specification. The static wire and phase
wire loads shown in Case 2 include the required CenterPoint Energy overload factors. The
wind on structure loads 1s applicd 1n the Transverse direction and must include a 1.1 overload
factor. CenterPoint Encrgy will provide the designated Extreme Wind velocity (o be used al
the site. Structural member shape factors shall be used from ASCE 74.

I Transverse
—_—
—_—

Longitudinal
wind 5 - .S
Direction ’ L _ Tt
- e e
5 Tt Tt Tt | g
—_— 1 l ¥ ¥ ¥ l 1

T T T

For Case 2 the following shall apply:

Basic Wind speed determined from wind map for, Exposure Category C,
Risk Category |, Design wind pressure equation and coefficients

per IEEE C2 (NESC) Rule 250.C in latest version

Static wire Phase wire
S = 12.0 kips/wire T\=22. 0 kips/phase longitudinally
longitudinally
St = 5.5 kipshwire Tt = 10.5 Kips/phase transversely
transversely

5. = 0.5 kipsfwire vertically T = 1.5 Kips/phase vertically

CASE 2 - Extreme Wind T.oading — Overhead View
Static wire and Phase wire loading component
{The static wire and phase wire loads shown include the required overload factors)

Figure 9

The requircments for dead-end structurcs arc as follows:

56.1. Customer shall design all attachment points to ensure that sufficient electrical clearance is

mainlained o the customer’s structure ground and cquipment. CenterPoint Encrgy will
extend the phase wires to the first item of customer’s equipment or bus and will furnish, own
and maintain all necessary fittings for terminating the phase wires including the tower fittings.
suspension insulators, dead-end clamps and phase wire terminal [iitings with NEMA CC |
standard (our-holc (crminals (0.3625 in. diameler holes, 1.75 in. centers) lor atlachment Lo
the first item of equipment or bus in the customer-owned substation. CenterPoint Energy will
also furnish stirrup clamps or other similar devices (such as a bar on the NEMA pad that is
uscd with ACSS conduclors) on the phasc wirces as required for conngelion ol surge arresiers
and polential translormers. Customer will provide a grounding conductor [rom the customer-
owned substation ground mat, up the dead-end structure, to the static wire pull-off plates.
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CenterPoint Encrgy will furnigh, own and maintain all necessary lillings for lerminating the
static wire and for connecting the static wire to the customer provided substation ground
conductor at the static wire pull-off plates including the tower fittings. dead-end clamps and
slatic wirc lerminal [litlings lor atlachment to the customer provided substation ground
conduclor.

56.2.  Customer shall provide pull-ofT plates lor icrminaling the phase wires and slatic wires which

will accommodate a minimum of 1 in. pin. All pull-off plates must satisfy Equations 4.6-1
and 4.6-2 in ASCE 10. Details for division of ownership shall be in accordance with
CenterPoint Encrgy Drawing 004-241-04 Customer-Owned Substation Line Termination
Standard.

56.3.  The height of the dead-end structure’s phase wirc attachment shall be in accordance with the

Nalional Elcelric Salcty Code (IEEE C2) or 40 (1. whichever is greater, unless otherwise
specilicd by CenterPoint Encrgy. The slatic wire height at attachment shall be at a sulTicient
elevation and position to provide a shield angle to the outside phase wires of 30° and 45"
between two adjacent static wires (see IEEE 142).

5.64. CenterPoint Energy will determine if the installation of fiber optic cable is required for

L

h
-

o
A

trangmission ling protcclive rclayving and/or control purposcs. The [iber oplic cable
installation will normally be installed underground from the (ransmisgion ling prolective relay
requiring fiber optic comununication {i.e.. relay located in the substation control cubicle) to
the base of the first CenterPoint Energy transmission line structure outside the substation.
However, should an overhead installation be required. additional loadings will be imposed
on the customer’s dead- end structure. Additional design information concerning the fiber
optic cable will be supplied by CenterPoint Energy when overhead fiber optic cable is to be
uscd. The conncetion lor the ITber optic cable 15 typically al least 8 (cet [rom the ncarcst phasc
wire. [Ian overhead nstallation 1s required and the (iber optic cable cannot be accommeodaled
on the dead-end structure, a single pole must be installed in the customer-owned substation
to transition the fiber optic cable from overhead to underground.

If multiple dead-end bays are installed that share a middle column or support, the support
must be designed to withstand the loads from the adjacent circuits.

When high-side (138 k'V) metering is utilized. the customer shall design, provide and install stands
for mounting CenterPoint Energy furnished instmument transformers (potential and current
transformers). The customer shall also design and build (oundations to support the stands and
mstrument transformers, The designs shall be in accordance with Sub-Arlicles 5.1- 5.4 of thig
specification. The extreme wind speed defined in section 5.5.2 shall be used with an appropriate
member and equipment shape factor. The instrument transformer parameters to be used for the design
ol the instrument transformer stand arc indicated on CenterPoint Encrgy drawing 171-190-06. Since
the instrument transformer may change in the future, the stand mounting surlace for the instrument
transformer must be adjustable or use grating to accommodate diverse mounting bolt patterns. If a
grating is uscd lor the stand mounting surface for (he instrument (ransformer, washer platcs of
sulTicicent sive and thickness to load up 4 bars must be used on top and botlom of the grating. Design
calculations showing the load transfer from the bolt to the washer plates to the bars to the column
must be provided. The customer is responsible for providing the bolts and washer plates. The
customer will degign a mounting stand and (oundation for the hurricane wind specds and overloads
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(rom Sub-Article 5.5.2 of this specification. 1T the AISC LRFD method is used. the structure must
have a second order elastic analysis (also called a Geometric Nonlinear Analysis). The customer
shall limit the horizontal deflection of the potential transformer and current transformer stand at the
instrument mounting height o the mounting height divided by 100, The wind speed used lor the
deflection limit shall be 80 mph.

6. SITECRITERIA

6.1.

6.2,

Site preparation and plot plan drawings shall be submitted to CenterPoint Energy for comment.
Facilities that must be shown on this drawing include: dimensions of the customer-owned substation
sitc. access roadways, space between the customer-owned substation and access roadways. and
drainage lcatures such as culverls, ditches and delention lacilities (il required). Refler to Sub-Article
14.1.1 of this specification.

The customer shall stake the location of the dead-end structures according to Figure 10. The owner
of the substation must submit drawings/documents specific to their substation to CenterPoint Energy
in accordance with Article 14 of this specification. The drawings required by Sub-Articles 14.1.1 and
14.1.3 of this specification should show the customer’s desired location for CenterPoint Encrgy
phascs. CenicrPoint Encrgy will review this information along with the customer-owned substation
location and CenterPoint Energy transmission line tower location and determine if the customer’s
desired location for CenterPoint Energy phases can be achieved.
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6.3.  An all-wcather access roadbed capable of supporting heavy construction vehicles shall be provided
to the customer-owned substation. The arcas within the customer-owned subslations that need o
support heavy vehicular traffic should conform to AASHTO H20 loading.
6.4.  Access for CenterPoint Energy to attach its transmission line wires to the customer-owned substation
dead-end structures shall be provided by either:

6.4.1. A 25 ft. wide, leveled, and unobstmcted access outside the customer-owned substation site
from a main road to the CenterPoint Energy right-of-way and in front of the dead-end
structures with substation fencing a maximum of 20 ft. from the attachment point of the dead-
ends and a 13 (. (minimum) wide gale for aceess into the customer-owned substation.

6.4.2. A 23 ft. wide access inside the customer-owned substation from the substation access gate (20
1. wide minimum) to the front of the dead-cnds with substation lencing a minimum of 25 (1.
from the attachment point.
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6.5.  Access and space shall be provided lor installation and (uture replacement of high vollage cquipment
including metering instrument transformers.

6.6.  The design clevation of the customer-owned substation site, cquipment and control cubicle should
take into consideration locating essential components above flood and storm surge levels.

7. HIGHYOLTACE EOUIPMENT
7.1.  The requirements for power transformers are as follows:

7.1.1. Transformers serving load shall have a delta winding for connection to the 138 kV system.
Power transformers shall conform to IEEE C37.12.00. Power transformers should be
cquipped with sudden pressure and low o1l Tevel detection devices.

7.1.2. Power transformers shall have a minimum of two 600:5 A multi-ratio bushing current
transformers (BCTs) per 138 kV bushing. Each BCT shall have IEEE C37.13 accuracy C400
or better. Where applications require additional BCTs and/or different ratios, CenterPoint
Energy shall provide ratios to support equipment purchase schedule. The secondary resistance
ol power transformer BCTs shall not exceed 0.0025 ohms per turn,  The power tranglormer
BCT sccondary rated continuous curtent shall be 10 Aminimum. The power transformer BCT
rating factor (R.F.) shall equal 2.0.

7.1.3. High-gide surge arrcsicrs shall be provided in accordance with Sub-Article 7.4 of thig
specilication,

7.1.4.  The customer shall determine the nced for, and il applicable, scllings [or a (ransformer lap
changer for de-energized operation (no load tap) and automatic on-load tap changer.
CenterPoint Energy recommends power transformers be equipped with an automatic on-load
tap changer.

7.2.  The requirements for circuit breakers are as follows:

7.2.1. Circuit breakers shall be of the three-pole. outdoor type, 138 kV nominal, in accordance with
IEEE C37.04.
7.2.2. For a *full loop™ customer-owned substation. “loop tap™ substation, or a substation arranged

for future “full loop” service, the 138 kV circuil breakers that arc or will be in the substation
loop’ shall have a continuous current rating o' 4,000 A, an overload capability of 110 percent
of the rated current for 2 hours and a rated isolated capacitor bank current switching capability
of 600 A,

For customer-owned substations connecting to four or more 138 kV CenterPoint Energy
transmission lines, circuit breakers may be required to have a higher continuous rating. The
three-phase symmetrical short circuit current micrrupling capability of all 138 kV circuit
breakers shall be 63 kA rms symmetrical. The rated interrupting time of all 138 kV circuil
breakers shall be three cycles or less. In some applications, the installation of TRV shaping
capacitors may be required in order to achieve the circuit breaker interrupting capability of
63 kA rms symmetrical (or linc laults. CenterPoint Encrgy shall determine the placement of
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7.24.

7235,

726,

727,

728

72.9.

7.2.10,

TRV shaping capacitors, when required [or ling Caulls.

Each 138 kV circuil breaker shall be cquipped with two 4000:3 A multi-ratio BCTs per 138
kY bushing. Each circuil breaker BCT shall have a relaying accuracy class of C800 on the
4000:5 A tap in accordance with IEEE C57.13. The secondarv resistance of the circuit
breaker BCT shall not exceed 0.0023 ohms per turn. The circuit breaker BCT secondary rated
conlingous current shall be 10 A minimum. The circuil breaker BCT rating lactor (R.F.) shall
equal 2.0,

For the replacement or addition of a 138 kV circuit breaker in an ¢xisting customer-ownced
substation that already has other 138 KV circuit breakers that do not have a continuous current
rating of 4,000 A, the following applies to the replacement or addition circuit breaker (i.e.,
the following requirement is o accommodale interlace of the 4000 A replacement or addition
138 kV circuit breaker with any cxisting circuit breakers that have 2000:5 mulli-ratio BCT's
in an existing substation while maintaining the design capability for 4000 ampere operation
in the future). Each replacement or addition 138 kV circuit breaker shall be equipped with
two 3000:3 A multi-ratio BCTs per 138 kV bushing. Each circuit breaker BCT shall have a
rclaying accuracy class of C8O0 on the 2000:5 A tap (cquivalent to C1200 on the ull ratio
3000:5) in accordance with IEEE C57.13. The secondary resistance of circuit breaker BCTs
shall not exceed 0.0023 ohms per turn. Circuit breaker BCT secondary rated continuous
currenl shall be 10 A minimum. Circuit breaker BCT rating lactor (R.F.) shall cqual 2.0.

Two trip circuits shall be provided with independent 125 V DC control circuits. If two trip
coils operate a single armature, both coils shall be designed or marked in such a way as 1o
prevent their being connected in a manner that would result in the circuit breaker not tripping
in the event that both coils are energized simultaneously.

Trip circuit or close circuit DC current shall not exceed 15 A (instantaneous and steady state)
for the circuit breaker trip or close circuit. If electromechanical protective relavs with DC
operated “larget and scal-in® unils arc uscd in the substation, then the circuil breaker trip
circuil shall not draw less than 4 A DC current and a circuil breaker close circuit shall not
draw less than 2 A DC current in order ensure reliable ‘target and seal-in" unit operation.

The DC negative ol a trip circuil shall not be lused or use a circuil breaker inside the circuil
breaker control cabinet.

Surge suppression shall be provided on cach trip and close coil. Relerence CenterPoint
Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility.

The circuil breaker operating mechanism shall be both mechanically and clectrically trip-free
in any position. For oil circuit breakers. a latch check switch shall be provided.

Circuit breakers with air closing mechanisms shall have stored cnergy lor at Icast 5 close-
open operations. Circuit breakers with spring closing mechanisms shall have the spring
charging motor circuit connected to a 125 V DC battery source utilizing a DC supply cable
dedicaled lor this purpose. Voltage rollover from AC o DC shall not be installed lor the
spring charging motor circuit for circuit breakers.

Gas circuil breakers shall have low SF6 pas pressure alarm and closc inhibil conlacts.

CENTERPOINT ENERGY
TOUSTON, TX

20

10172024

Added 345kV Specification Var Var IPB

19

17372024

Update 10 VI in 3.5 and minor edils Var

Var

I

WRITIEN

41974

E. C. Reid

15

0/8:2023

Updates 1o various seclions Yar

Var

I

CHECKED

41074

L. (i Pond

17

9/2:2021

Update seclions 4 & 11 War

Var

GAC

APPROVED

717574

C. 5 Kayser

Page 20 of 46

DATE

ITEMS REVISED BY

CH

APP

SPECITTCATION No. 007-2231-14

74




Docusign Envelope ID: 8D5548CE-D2FS-4FDA-8AB3-EA777FB344B2

7211

72,12,

The customer shall indicalc on the relay and melering ong-ling diagram whether the Tow
SF6 gas pressure wiring is set to ‘BLOCK TRIP™ or to “AUTO TRIP’ the circuit breaker.

Circuit breaker intcrnal time delay circuitry lor reclosing shall nol be wiilized. External time
delayed automatic reclosing, when utilized. shall be wired/connected directly to the circuit
breaker close circuit. External time delay for the circuit breaker closing circuit is to be provided
by the aulomalic reclosing scheme.

The ¢ircuil breaker internal close and (rip circuils shall not go through a “local/remole” control
swilch in the circuil breaker, However, il a circuil breaker comes [rom (he manufacturer with
a ‘local/remote” control switch installed in the circuit breaker, then the ‘remote’ contact of the
control switch that is wired in series with the close and trip circuits must be ‘shorted out” or ‘bv-

passed”.

7.3, The requirements for air break switches are as follows:

7.3.1.

7.3.2.

7.3.3.

Transmission line disconnect switches and all disconnect switches in the customer-owned
substation ‘loop’ shall be of the outdoor, three pole. gang operated tvpe rated 145 kKV nominal.
and shall have minimum continuous current rating ol 4000 A, an overload capability ol 110
pereent ol rated current lor 2 hours and a rated minimum withstand capability of 164 kA pcak
for at least 1.5 seconds. Disconnect switches that are not in the substation ‘loop’ (ie.,
transformer high-side disconnect switch) may berated for less than 4000 A continuous, but must
have a raled minimum withstand capability of 164 kA pcak. The swilch air pap BIL shall
coordinale with the BIL rating of the switch insulators. For customer-ownced substations
connecting to four or more CenterPoint Energy 138 kV transmission lines, contact CenterPoint
Encrgy [lor the required rating ol swilchcs.

Transmission line disconnect switches are required for all substation tvpes.

“Loop tap”™ substations must be configured and designed with equipment to permit switching
for the scheduled ocutage of either transmission line section without interrupting service to the
customer’gload. Aninterrupting device attached to a disconnect switch ina “loop tap™ substation
for (ransmisgion ling load breaking, loop swilching or ling dropping ig not acceplable.

CenterPoint Encrgy docs not require any 138 kV disconnect swilch auxiliary conlacls cxeept as
indicated in Sub-Article 9.1.3 ol this specilication,

Grounding switches arc not permilied on 138 kV cquipment, A *grounding stud’ or labricated
attachment for the application of temporary grounding cables may be installed if desired.

7.4, The requirements for surge arrcsiers are as [ollows:

74.1. Surge arresters must be installed on 138 kV power transformers and in the substation on the
incoming (ransmisgion linc posilions 1o prolect substation 138 kV cquipment including 138 kV
coupling capacitors, linc traps, instrument transformers, ¢ircuit breakers, cle.

742, All surge arrcsiers shall be metal oxide type, 108 kV clags minimum, with a minimum
required maximum continuous over-voltage (MCOV) rating of 88 kV. The minimum
required energy absorption capability is 7 kilojoules/ kV of MCOV rating. The surge arrester
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74.3.

must have a minimum required pressure relicl capability of 63 kKA rms symmetrical (or short
circuit current rating of 63 kA rms svmmetrical). In addition to meeting the CenterPoint
Energy minimum requirements, a surge arrester with well-designed directional pressure relief
ports can provide a benelit. [n the cvent of a surge arresler iniernal short circuil, a surge
arrester with well-designed dircctional pressure relicl vent ports, and with the vent ports
pointed in the appropriate direction, can minimize the possibility that the ionized gas emitted
from the surge arrester will propagale inlo a multiphasc fault and can minimivc the possibility
ol th¢ ionived gas, and possibly other maicrials emitted from the surge arresier [rom causing
damage to other equipment.

All 138 kV gurge arrcsiers must be connected with a copper bond wire (rom the bollom [Nange
of the arrester to the substation ground mat. If the customer desires to allow for grading /
leakage current monitoring, the surge arresters may be mounted on plates using insulated
spaccrs and associated hardware. The insulaled copper ground conduclor rom the bollom
MMange of the arrester must be 1solated rom any other ground until 1t passes the point where a
tong ammeter reading can be laken. The independent, insulated ground Icads should be
adequately marked to indicate A, B, and C phases.

7.5.  The requirements for coupling capacitors or CVTs and line tuners are as follows:

7351,

7533,

CenterPoint Encrpy shall specifly vendor and vendor stylc numbcer lor the coupling capacilor
or CVT devices that are used for transmission line protective relaying or CenterPoint Energy
supervisory control and data acquisition (SCADA) remote telemetry monitoring of
CenterPoint Encrgy lransmission lincs according to CenterPoint Encrgy provided bill of
materials. CenterPoint Energy shall specify vendor and vendor style number for the line tuners
that are used for transmission line protective relaying according to CenterPoint Energy
provided bill of malerials.

The line tuner must be mounted at a level suitable for adjusting and testing while standing on
the ground. The linc tuner must be mounted at the basc of the coupling capacitor stand (o
minimize the Iength of the carticr lead-in conductor connecled between the ling tuncr and the
coupling capacitor to reduce the stray capacitance and leakage to ground that will increase the
losses of the tuner and affect the bandwidth.

The coupling capacitor or CVT shall not be used to structurally support the line trap. Refer
to Sub-Article 7.6.3 of this specification.

7.6. The requirements for line traps are as follows:

7.6.1.  CenterPoint Encrgy shall specily vendor and vendor style number for line trap devices that
are used for transmission line protective relaying according to CenterPoint Energy provided
bill of materials.
7.6.2. The line trap shall have a minimum continuous current rating of 4,000 A, and an overload
capability of 110 percent of the rated current for 2 hours.
7.6.3. The line trap shall not be structurally supported by a coupling capacitor or CVT. Refer to
Sub- Article 7.3.3 of this gpecilication,
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8. CONTROL CUBICLE

8.1.

8.2.

84.

8.6,

8.7.

838.

The control cubicle shall be a permanent, weatherprool structure constructed on a concrele
foundation and scheduled lor complelion well in advance ol the remainder of the substation to allow
for adequate check out and testing. The ambient conditions inside the control cubicle shall not exceed
32°C (90°F) and 83% rclative humidity. Adcquale lighting shall be provided.

Wall spacc lor metering boxcs shall be provided in accordance with Sub-Article 9.1.3.1 of this
specilication.

Il CenterPoint Encrgy has specificd that transmission ling protective relaying with power linc carricr
and/or liber optlic communicalion is ulilized, power line carricr transmiller/receiver scis shall be
procured by the customer according to CenterPoint Energy provided bill of material and/or the
customer will provide wall space or floor space for a CenterPoint Energy provided fiber optic cable
distribution box.

The customer shall provide space for the CenterPoint Energy remote telemetry equipment that will
be installed in accordance with Sub-Article 12,1 of this specification.

A separate 120V AC, 20 A circuit shall be provided to cach of the lollowing: (a) one of the melering
boxcs. (b) the power line carrier cquipment location, and (¢) the SCADA RTU cabinct (scc
CenterPoint Energy 007-400-02 Specification for Remote Telemetry of a Customer-Owned Facility).

Onc 120 ¥V AC, 20 A oullet lor prolcclive relay (esting cquipment shall be Tocated ncar the
transmission line protective relays in the substation control cubicle.

A separate 130V DC, 15 A circuit shall be provided to cach of the lollowing: (a) one of the melering
boxes. and (b) the SCADA RTU cabinet (see CenterPoint Energy 007-400-02 Specification for
Remole Telemetry of a Customer-Owned Facility).

If CenterPoint Energy transmission line fault location traveling wave system (TWS) equipment is to
be installed. CenlerPoint Encrgy will provide requirements.

9. METERING EQUIPMENT

9.1.

9.1.1.

9.12.

The requircments lor metering arc as [ollows:

Any part ol the metering sysiem that is mstalled by the customer or his agent shall conlorm
to ANSICI12.1 at minimum, unless otherwise specificd by CenterPoint Encrgy.

The customer shall submit a one-line diagram of the proposed substation configuration to
CenterPoint Encrgy in accordance with Article 14 of this specilication. CenterPoint Encrgy
will designate on the onc-line diagram the location ol all melering instrument translormers
(including, without limitation, quantity, transformation ratios, voltage class - high-side or
low-side and ratings). The metering instrument transformers shall be connected to the
transformer low-side or to the 138 kV substation bus by the customer as specilied by
CenterPoint Encrgy.
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9.1.3.

9.13.1.

Melering boxces shall be locaied inside an environmentally controlled cubicle.

Each mclering box is 30 inches wide, 42 inches high, 12 inches deep. wall mounied
and approximatcly 36 inch from the Toor. Wall gpace 3.0 [l wide and 8.0 11, high
measured from the floor with 4.0 ft. (from wall) front clearance shall be provided for
installation and maintenance of each metering box as illustrated in Figure 11. Metering
boxcs will be lurnished by CenterPoint Encrgy and installed by the customer, The
number of metering boxes will be determined by the metering scheme to be used.

2-1,5" Gt CONDUITS
CONDUIT FOR BREAKER
CONTACTS (BY CUSTOMER) .__ B o) STOMER) FROM

CONDUI¥ TO CUSTOMER'S

COMM, CABINET (BY CUSTOMER)\

e,

CONDUIT TO CUSTOMER'S
PANEL FOR 120V AC AND

[

130V DC DEDICATED CKTS {8Y CUSTOMER)
8" X B" METAL JUNCTION
BOX PROVIDED BY CNP Y :?E" '[?(E?:ETBOX H 24" X 247" BOX
AND MOUNTED TO METER . PROVIDED BY CNP
— PROVIDED /,—' AND INSTALLED
BOX iS REGUIRED IF ?NSE% COMMPOWER CABINET
CUSTOMER 15 NSTALLED
BY CUSTOKMER [—
CONNECTING SPLIT-CORE — — CONDUIT 7O CHP
CT METER SYSTEM ' TELECOM BOARD
{CUSTOMER OWNED
EQUIPMENT}
Typicall ayout of Meter Boxes
Figure 11
9.1.32 A customer requesting metering data shall provide all conduits and wiring necessary

to connect to a meter comm/power box provided by CenterPoint Energy and mounted
on the metering nstallation.

9.133. The customer shall provide a conduit from the CenicrPoint Encrgy iclecom board to
the metering comm/powcr box,
9.14.  CenlerPoint Encrgy personncl will make all meler conngctions.  For melering cquipment

9.1.5.

details, consult the CenlerPoint Encrgy projecl represenlative.

When high-side metering is used in a “lull Toop™ allemative ‘¢’ or allernative *d’ lype
substation (see Figure 4 and Figure 5), the customer shall provide and wire two auxiliary *52a’
contacts from the circuit breaker between the two transmission lines (A’ circuit breaker) and
a single auxiliary “532a° contact for cach of the other lwo trangmission ling circuil breakers
(*B” and “C’ circuil breakers) to the CenierPoint Encrgy high vollage melering box, Also, in
a “full loop™ alternative ‘¢’ type substation (see Figure 4) with two transformer substation.
two auxiliary ‘89a’ contacts shall be provided on the disconnect switch between transformers
and wirced to the CenterPoint Encrgy high voltage metering box. When high-side metering is
used 1n a “Tull loop™ allcrmative “¢” type substlation (scc Figure 6), the customer shall provide
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9.2.

and wirc a gingle auxiliary *32a° contacl [or cach of the other two trangmigsion ling circuil
breakers (*A’, ‘B", *C" and ‘D’ circuit breakers) to the CenterPoint Energy high voltage
metering box. When high-side metering is used in a “locop tap™ alternative ‘b’ type substation
{(sce Figure 3), the customer shall provide (wo auxiliary “89a” conlactls [rom the disconncet
swilch located in the substation bus belween the transmission line conncclions and a single
auxiliary “32a’ contact from each of the circuit breakers. The customer shall provide and
install cable from these contacts o the metering location (rouled via the proleclive relay
pancls) for ‘rollover” of the melering potential (o a sceond sct of potential (ransformers.,

916, When low-side metering is ulilized, as determined by CenterPoint Energy. customer shall
provide and install 138 kV CVT devices in accordance with Sub-Article 7.5 of this

specification.
The requirements lor switchgear mounted meicring insirument translormers arc as (ollows:
92.1.  Where low-gide metering 1s uscd. as determined by CenterPoint Encrgy, the customer shall

install CenterPoint Encrgy specilicd melering instrument translormers in their switchgear,

92.1.1. The customer shall purchasc and install the CenterPoint Encrgy specilicd metering
instrument transformers.

92.1.2. Original certified test data shall be provided 1o CenterPoint Encrgy [or cach metering
instrument translormer installed.

922, Mectering current translormers shall be located in the incoming main breaker cubicle.
The melering current lransformers shall be installed by the customer.

923,  Melering polential translformers shall be locaied in roll-out boxes. The polential transformers
shall be installed by the customer.

923.1. The sccondary windings shall be used only lor CenterPoint Encrgy metcring.
9232, Polential (ransformers shall be cquipped with 1 A, current limiting primary fuscs,
9.2.4. The customer shall install a 1.5 in. rigid galvanized steel conduit from each instrument

iranslormer cubicle lo the meicr box.

9235 CenterPoint Encrgy shall supply cable lor all melering mnstrument (ranslormer sccondary
conncelions. The customer shall pull the CenterPoint Encrgy provided cable. CenierPoint
Energy shall make all metering instrument transformer secondary connections.

92.6.  The customer shall supply copper ground wire [rom the customer’s swilchgear Lo the
CenterPoint Energy meter box.

The requircmenis Tor 138 kV melering instrument (ranslormers arc as [ollows:
93.1.  When 138 kV metering is used, CenterPoint Encrgy will furnish all 138 kV mctering

insttument  transformers (.., scparate 138 kV “[rec-slanding” current and potential
transformers) required for CenterPoint Energy revenue metering or ERCOT Polled
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L

Scitlement metering (“EPS™).

CenterPoint Encrgy will mount the ingirument transformers on stands provided by the
customer in accordance with Sub-Article 5.6 of this specilication. The substation layouwl and
location of the 138 kV metering instrument transformers shall incorporate the requirement of
vehicle access up to the instrument transformers for installation, testing and future
replacement (i.c., vehicle access not obstrucied by substation bus, cable tray, cte.). The
customer shall furnish flexible connections from the substation bus te the instrument
transformers with NEMA CC 1 standard four-hele terminals (0.3625 in. diameter holes on
1.75 in. centers). CenlerPoint Encrgy personnel will bolt the exible connections 1o the
instrumcnl translormers.

The customer shall wtilize rigid salvanized steel conduit, (lexible metallic conduit and pull
boxcs, including pull string, lor the cables/conductors [rom the mctering mstrument
transformers Lo the metering box location.

1 For cach sct of current or potential tranglormer stands, 1,30 in, rigid galvanived stecl

conduit shall be used to connect the individual instrument transformers to a common
junction box for this set of instrmment transformers (i.e., cne comumon junction box for
cach sct of current or potential translormer stands) localed on or near the basc of onc
of the ingtrument translormer stands. The 1.50 1n. conduit shall tcrminate within 12 in,
from the top of each instrument transformer stand. A 2.00 in. rigid galvanized steel
conduit shall be nsed from each commeon junction box located at the base of one of the
imstrument (ransformer stands to the metering box.,

2. All 2,00 . rigid galvanized steel conduil shall terminale at the base of the primary

melering box. No more than lour conduits arc Lo be terminated in a melering box.
Contact CenterPoint Energy if additional conduits are required.

Flexible metallic conduit shall be used as needed o complete the installation Lo the
instrument transformers, conunon junction boxes, and the metering box{es).

Potential translormers for tevenue mctering located in the 138 kV substation vard shall be
furnished and installed by CenterPoint Energy on instrument transformer stands provided by
the customer. The potential transformers will be rated 80,5300/1135-67.08 V foruse on 138 kV
groundcd neutral system in accordance with IEEE C57.13,

9.34.1. The potential transformers will have three secondary windings (i.e.. X", *Y", and

“Z7). The *X7 and “Z” windings will be uscd lor iransmission ling protective relaying,
SCADA and the customer’s cquipment. The “Y™ winding will be used cxclusively lor
CenterPoint Energy metering.

9342, A minimum 16 inches wide, 14 inches high, 6 inches decp polential (ranslformer

common junction box and secondary fuses shall be provided and installed by the
customer and located at the base of one of the potential transformer stands. Each
sccondary winding shall be scparately lused at the potential tranglormer junclion box Lo
provide circuit isolation and short circuit protection: except that neutrals shall not be
fused (brass or copper dummy fuses required).
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9343, CenierPoint Encrgy shall supply cable/conductors for the potential transformers “Y™
winding secondary connections. The customer shall supply cable/conductors for the
potential transformers “X™ and “Z” windings secondary connections. The customer
shall pull the CenterPoint Encrgy provided cable/conductors and customer supplicd
cable/conduciors,  CenlerPoint Encrgy shall make the polential translormers Y™
winding secondary connections. The customer shall make the potential transformers
“X” and “Z7 windings sccondary conncclions. The potential  translformer
cables/conductors shall be connected as shown on CenterPoint Encrpy drawing 581-
500-01 138 kV Potential Transformer Schematic and Wiring Diagram.

93.4.4, The polential tranglformer primary shall be wye connected with a solid ground
connection at the potential transformer location. The potential transformer secondary
windings shall be wye connected with one neutral conductor per set of “*X™ and “Z”
windings carricd (o the transmission ling prolcclive relay pancl and another neutral
conductor for the “Y” winding will be carricd (o the meter box, as shown on
CenicrPoint Encrgy Drawing 381- 300-01 138 kV Polential Translormer Schemalic
and Wiring Diagram. These neutral conductors shall be grounded at the transmission
ling protective relay pancl and meter box only,

D
ol
A

If any 138 kV potential transformer “X” or “Z” winding of any phase is not used for
any rclaying, SCADA or cuslomer’s cquipment, the sccondary “37 (erminal of any
unused winding must be connceled 1o a conductor that is grounded at a pancl in the
control cubicle.

935, Metering current transformers located in the 138 kV substation vard shall be furnished and

installed by CenterPoint Energy on instrument transformer stands provided by customer.

9.335.1. CenterPoint Energy shall supply cable for the metering current transformer’s
secondary connections. The customer shall pull the CenterPoint Energy provided cable.
CenterPoint Encrgy  shall make the metering current translormer’s  sccondary
conngctions,

9332, A minimum 16 inches wide, 14inches high, 6 inches deep current transformer common
junction box shall be provided and nstalled by the customer and localed at the basc of
one of the current transformer stands.

3.6, The customer shall provide a copper bond wire [rom the ground mat to the casc ol cach

instrument transformer. The wire shall be sized equal to the ground mat. CenterPoint Energy
will terminate and connect the wire at the instrunent transformer case.

10. EUSING AND CONNECTION OF PROTECTION AND CONTROL AND METERING CIRCUITS

10.1. Mersen Ferraz Shawmut type A2Y. A2K or A2D or Littelfuse type KLLNR fuses shall be used for

fusing of the 138 kV polential tranglormers secondary relaying and metering circuits of less than 250
YV AC as lollows:

10.1.1. 138 kV potential translormers sccondary “X7 winding and “Z™ winding shall be (used with

30 A fuses at the potential transformer junction box in the yard except that neutrals shall not

CENTERPOINT ENERGY
TTOUSTON, TX
20 10417:2024 | Added 345kV Specification Var Var TP
19 1:3:2024 Update 1o VR'T in 3.5 and minor edits Var War M WIRILTEN 44974 E. C Reid
15 082023 Updates 1o various seclions War War M CHECKED 4i10:74 L. (i Pond
17 0/2:2021 Update seclions 4 & 11 War War GAC APPROVED | 717774 C. 5 Kayser
Page 27 ot 46
XD DATE ITEMS REVISED BY CH AFPP SPTECITICATION No. 007-2231-14

81




Docusign Envelope ID: 8D5548CE-D2FS-4FDA-8AB3-EA777FB344B2

be lused (brass or copper dummy [uscs required).

10.1.2. 138 kV polential translformers sccondary Y™ windings shall be fused with 60 A luscs at the
potential (ranslformer junclion box in the vard except that ncutrals shall not be fuscd (brass or
copper dummy fuses required).

10,13, 15 A luses shall be used lor proleclive relaying polential branch circuils,
10.1.4. 6 A lusce shall be used [or instrumentation potential branch circuits,

10.2. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelluse tyvpe KLNR lusecs shall be used lor

fusing of 138 kV coupling CVT sccondary relaying and instrumcntation circuits of lcss than 230 V
AC as follows:

10.2.1.  CVT sccondary windings shall be lused with 6 A sccondary luscs at the CVT junction box in
the vard except that neutrals shall not be fused.

10.2.2. 3 A fuses shall be used for protective relaving potential branch circuits.

10.3. Mersen Ferraz Shawmut type A2Y, A2K or A2D or Littelluse tyvpe KLNR lusecs shall be used lor
fusing of relaving DC circuits of less than 230 V DC as follows:

10.3.1.  The trip circuil conncction rom the control cubicle pancl to cach 138 kV breaker trip coil
shall be fused with a 153 A panel mounted fuse located on the appropriate control cubicle
panel.

10.3.2. 30 A fuses shall be used for the CenterPoint Energy SCADA control positive.

10,4, The vollage drop [rom the control cubicle to the trip circuil at the circuit breakers shall not exceed
10% of rated battery voltage under normal expected operating conditions.

10.4.1.  With outdoor circuil breakers and indoor protective relay and control pancls, a routing method
herein called "radial", shall be used since the dc circuitry to the circunit breakers radiates
outward from the control cubicle. Routing of the conductors is from the dc supply to the
protcctive relay and control pancls or gwilchboards and then on o the circuitl breakers.
Posilive and ncgative conductors arc carclully routed together so that sudden changes in
current, such as those from tripping a circuit breaker. do not result in large magnetic coupling
to other control and mcasuring conductors. The cllects of external magnetic ficlds end Lo
cancel when (he "go" and "return” conductors are in close proximity, All wires of a circuil
should be contained in the same cable so that all are affected similarly by any inductive

coupling.
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11.

11.1.

INDOOR DE SUPPLY AND PROTECTIVE RELAY PANELS
.—4|||—|
L »— »—
- PR — FR -— PR
A+ - OB AUXILIARY POWER
CB: CIRCUIT BREAKER
FR: FROTECTIVE RELAY
TRIP COMTACT
TC: CB TRIF SOIL
52a; CE AUXILIARY SWITCH
L AR 4 Y
- 52a L 523
i A
NOTE: AL o1e c
DC PROTECTIVE DEVICES
(FUSE, FANMEL BREAKER, OOR GUTDOOR
ETC.) NOT SHOWR CR1 _ B3

Figure 12

The customer will procure and own all the protective relays in the substation. A “full loop™ substation
configuration requires 138 kV transmission line protective relaying (including transmission line
protective relay communication channels), 138 kV transmission line automatic reclosing and local
breaker lailure relaving for all 138 kV circuil breakers. CenterPoint Encrgy will specily in a bill of
materials, as indicated in Sub-Article 11.3 of this specification, the protective relay style numbers for
the multifunction (1.c.. 138 kV (ransmission lin¢ proicelive rclaying, circuit breaker aulomalic
reclosing and local breaker lailure relaying) microprocessor 138 kV (ransmission ling protective
relays. If'the customer desires to install single function protective relays that are dedicated for breaker
failure relaying. then the customer must consult CenterPoint Energy during the development of the
rclaving and meiering ong ling diagram regarding which relaye CenterPoint Encrgy personnel will
calculate rclay scttings. apply the scitings and test. CenterPoint Encrgy will specily in a bill of
materials, as indicated in Sub-Article 11.3 of this specification. the manufacturer and protective relay
tvpe for the single function protective relavs that are dedicated for breaker failure relaying.
CenterPoint Encrgy will calculaie and implement relay scltings for customer-owned 138 kY
transmigsion ling prolective relays, for single funclion protective relays that are dedicated for breaker
failure relaving for only the circuit breakers that switch the CenterPoint Energy transmission lines
and for customer-owned 138 kV relavs installed to prevent back- energizing CenterPoint Energy’s
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trangmission gystem [rom gencration installed on the low-side of customer power translormers.
CenterPoint Energy will not consider customer requests for programing additional items in the
transmission line protective relay for customers use (i.e.. relay elements, inputs or outputs, etc.). The
customer may request information be exported from the transmission ling protective relay that are
CenierPoint Encrgy s standard programing of the relay {1.c., metering values, cvenls, relay clements,
inputs or cutputs, etc.) via a communicaticn port to the CenterPoint Energy SCADA RTU. On a case-
by-casc basis, CenlerPoint Encrgy may issuc scitingg [or other customer-owned rclays. In
accordance with Sub-Articles 11.2 and 11.3, and 11.5 of this specification, the customer will proposc
138 kV bus. 138 kV wansformer protective relay schemes and. for “full loop™ substation
configurations, breaker failure relaving for all circuit breakers that do not switch the CenterPoint
Encrgy transmission lincs. The customer shall submit 1o CenterPoint Encrgy the customer calculated
relay scttings Cor, and allow CenterPoint Encrgy Lo observe the functional testing of, the 138 kV bus
and 138 KV transformer protective relay schemes and breaker failure relaving for all circuit breakers
that do not switch the CenterPoint Energy transmission lines.

Protective relaying for clements that composce the 138 kV facilitics (i.c., 138 kV (ransmission lincs,
138 kV buses. 138 kV power transformers, etc.) shall consist of two independent schemes for the
protection of cach clement. The protective relays associated with the first scheme shall be connceted
1o a difTerent set of current transformers than the relays associated with the scecond scheme, The DC
branch circuit associated with one relaving scheme (i.e.. relay power supplyv. input, cutputs, etc.)
shall be a different DC branch circuit than the DC branch circuit associated with the second relaying
scheme (i.c.. independent DC branch circuil). Each of the two schemes shall energivc both trip coils
of a circuit breaker using appropriate DC separation and separate output contacts.

To cngure coordination with other transmission system prolective relaying for a “lull loop™ substation
configuration, CenterPoint Energy will furnish tvpical AC and DC schematics and a minimum
required bill of materials for the protective relay style mumnbers for the multifunction (i.e., 138 kV
transmission line protective relaving, circuit breaker automatic reclosing and local breaker failure
rclayving) microprocessor 138 kV trangmission line prolcclive relays including proteclive relay
communication channcl cquipment. The customer shall indicate the CenterPoint Encrgy specilicd
transmission line protective relaving schemes and proposed relaying schemes for each 138 kV bus
(including 138 kV transformer high-side bus) and transformer protection on a substation relaving
and mclcring ong linc diagram. Onge CenterPoint Encrgy has reviewed these schemes, the customer
shall submit the appropriate rclaving drawings and customer’s bill of'malcrials 1o CenterPoint Encrgy
for functional review. After these drawings and the bill of materials are reviewed by CenterPoint
Encrgy, the customer shall order the approprialc cquipment and install these schemes. CenterPoint
Encrgy personnel will calculate sct points for the multifunction microprocessor 138 kV (ransmission
line protective relays. apply the settings and test the transmission line protection relays after the
customer has completed point- to-point wiring checks of protective relaving and control panels and
verilicd protective relaving control circuits by performing lunciional trip and closc (csting as
described in Article 16 of this speeilication. The customer shall caleulale sct points lor the 138 kV
bus and transformer protection relays and submit this information to CenterPoint Energy for review.
After CenterPoint Energy has reviewed the 138 kV bus and transformer protection set points. the
customer will apply the scltings and test the relays alier the customer has compleled point-to-point
wiring checks of protective relaying and control pancls and verificd prolective relaying control
circuits by performing functional trip and close testing as described in Article 16 of this specification.
IT SHALL BE THE CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND
PEFORM ALL POINT-TO-POINT WIRING CHECKS AND CORRECT ANY WIRING
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11.4.

11.5.

11.6

ERRORS,

A "Sync Pancl’ is required only [or a *lull loop™ substation conliguration. The Syne Pancl consisis
ol a synchroscope. a volimeler and three syne lights. The *Sync Pancl” typically consists ol a small
subpanel mounted on hinges to one of the substation protection and control panels and must be visible
from the location of the 138 KV circuit breaker control switches. Other arrangements may be
acceptable (i.c.. "Sync Pancl’ components mounicd on the same protection and control pancl that all
of the 138 k'V circuit breaker control switches are mounted on). CenterPoint Energy will specify the
*Sync Panel’ requirements in a bill of materials referenced in Sub-Article 14.1.2 of this specification.

For “full loop™ substations equipped with transmission line protective relaving. the current carryving
capability of the components in the protective relaving schemes (relay devices, auxiliary current
transformers, monitoring devices, current test swilches, terminal connecctors, switchboard pancl
wiring, cable, ¢te.) shall meet a minimum continuous sccondary current rating cquivalent (o a primary
continuous ampere rating of 4,000A and 2-hr emergency ampere rating of 4.400A, unless otherwise
specified by CenterPoint Energy. For substations with four or more 138kV transmission lines. the
continuous and 2-hr emergency ratings of this cquipment may be required Lo be greater than these
valucs,

. The lollowing arc minimum requircments for 138 kV bus and transformer protection:

11.6.1. Bus protection shall include two independent instantanecus bus differential protective relays

{device lunction 87). A power translormer connceted (o a bus position will utilize the same
two scts ol power translormer high-side BCTs (Sub-Article 7.1.2) for both the bus difTerential
protective relavs and the power transformer protective relays (Sub-Article 11.6.2). For a
Figure 2 subslation conliguration, instantancous overcurrent protectlive relays (device lunction
50y may be utilived lor protection of the bus between the 138 kV circuit breaker and the 138
kV transformer high-side.

11.6.2.  Each powcr transformer ghall be proiccled by two protective relays. As a minimum, onc of
the power transformer protective relavs shall be a transformer differential relay (device
function 87T). which shall be connected to one of the two sets of power transformer high-
gide BCTs and the other power translormer protective relay shall have instantancous and time
overcurrent relay (device function 30/51) which shall be conneceted to a dilTerent set of power
transformer high- side BCTs than the transformer differential relay. If two multifunction
microprocessor current differential protective relays are utilized. CenterPoint Energy
docs nol objecct Lo the implementation of both a transformer dilTerential funclion and a
transformer instantaneous/time overcurrent function in each of the two protective relays.

11.6.3.  The three-line AC schematic drawing(s) showing bus differential protective relay connections

and transformer protective relay connections should clearly indicale polarity markings on all
current translormers and all protective relay current inpuls.

11.6.4. Power transformer sudden pressure relay and oil level device(s) should be connected for

alarming and tripping. The sudden pressure relay and o1l Ievel device(s) should be connected
to adifTerent, independent DC branch circuit than the (ransformer dilTerential relay.

11.6.5.  [Iauxiliary rclays (device function 94) or lockout relays (device [unciion 86) arc used lor
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11.7.

11.8.

11.8.1.

11.8.2.

11.8.3.

11.9.

11.10.

tripping, then two independent relay s arc required lor cach (ripping song. The auxiliary relavs
or lockout relays should be connected to different, independent DC branch circuits.

All 138 kV circuil breakers connccled o a now 138 kY “[ull loop™ substation arc required (o
incorporate local breaker failure relaying. Local breaker failure relaying may be required for each
138 kV circuit breaker at existing substations when deemed necessary by CenterPoint Energy. When
practical, the protective relay performing the breaker failure lunclion shall directly trip all appropriale
138 kV circuit breakers (i.e.. notutilize an auxiliary relay. a lockout relay or another protection relay
to trip the appropriate 138 kV circuit breakers). CenterPoint Energy personnel will calculate set
points, apply the scitings and test the breaker latlure scheme 1171t is incorporated 1n (ransmission ling
protective relays. 10 the cusiomer desires to install single lunclion protcelive relays that are dedicaled
for breaker failure relaying, then the customer must consult CenterPoint Energy during the
development of the relaying and metering one line diagram (described in Sub-Article 14.1.2 of this
specilication) regarding which relays CenterPoint Encrgy personnel will calculate scl points, apply
the scttings and test. CenterPoint Encrgy personnel will calculale sct points, apply the scttings and
test the breaker failure scheme if it is incorporated in single function protective relayvs that are
dedicated for breaker failure relaying but only for the circuit breakers that switch the CenterPoint
Encrgy trangmisgion lincs, Testing of the breaker latlure scheme in relays sct by CenterPoint Encrpy
will occur aller the customer has compleled the installation and has satisfactorily performed the
system operational tests provided in Article 16 of this specification. IT SHALL BE THE
CUSTOMER'S RESPONSIBILITY TO INSTALL ALL WIRING AND PEFORM ALL POINT-
TO-POINT WIRING CHECKS AND CORRECT ANY WIRING ERRORS,

The lollowing are speciliced for conneclions pertaining (o protection and control cables:

Connections from one panel to another panel should be made from the terminal blocks on one
pancl to tcrminal blocks on the other pancl (rather than dircetly (rom a device on one pancl
to a device on a diflerent pancl)

Prolcction and control cables should be color-coded and clearly marked to facilitale wire
checking and troubleshooling,

Current transformer sccondary cables shall be grounded only al the relay pancls on the non-
polarity side ol the wyc-connecled current lranslormer,

CenterPoint Encrpy encourages the use of scquence of events recorders (SERg) and digilal lfaull
recorders (DFRs). The application of these sy stems involves trade-olTs between the desire to monitor
and record as much information as possible and the need to minimize the number of devices in
protective relaying circuits to ensure reliable operation. Any customer planning to install one of these
syslems is encouraged 1o discuss their application philosophy with CenierPoint Encrgy carly in the
project and (o show these devices in the appropriate relaying and SCADA AC and DC schematics
when those drawings are submitted for CenterPoint Energy review.

Customer-owned I[ntelligent Electronic Devices ([EDs) with scttings maintained by CenterPoint
Energy (i.e. protective relavs associated with CenterPoint Energy transmission network) are not
allowed 1o be monitored dircctly by the customer. The data lrom these 1EDs can be provided to the
customer [rom a serial port on the CenterPoint Encrgy SCADA RTU.
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11.10.1.

The customer is permitied o conncet directly (routable or non-routable communications) 1o
IEDs with settings not maintained by CenterPoint Energy including SCADA electronic
meters and microprocessor relays.

11.11. The following are specified for protective relay communication channels:

1111,

11.11.2,

11.11.3.

[ the transmission ling protective rclaying utilized requircs power line  carricr
communication, the power line carrier transmitter/receiver sets shall be located inside the
subslation conirol cubicle. The associaled power ling carricr coaxial cable utilized [or making
the conngetion [rom the substlation control cubicle to the ling tuner located near the 138 kv
coupling capacitor shall be type RG-8/U, 11 AWG, stranded (7/19) bare copper. polyethylene
dielectric., 50 ohim nominal impedance, with polyethvlene outer jacket. (Note: If an alternate
cablc is uscd. an outer jacket with “Excellent” or “Qutstanding”™ waler resistance characteristic
is required — PVC jacket is nol acceplable). The ling turner requires scparale mounting at the
base of the coupling capacitor stand. A single conductor must be run as directly as possible
between this line turner and the coupling capacitor base housing. The single conductor must
be 4 AWG stranded, 3 kV, non- shiclded. XLP insulation. The single conductor musl be
mounicd on insulators and [(ed through bushings at cach end. The single conductor insulation
should be unbroken between its ends to maintain low leakage. The single conductor must not
be directly up against or touching the coupling capacitor support column or other metal
components. The insulated single conductor lead-in can be installed ina PVC or other plastic
conduit which should be supporiced on stand- olTs or insulalors.

When power ling carricr communicalion is utilived, CenterPoint Encrgy shall determine the
frequency for the power line carrier communication. The customer shall procure the power
line carrier transmitter/receiver set with an automatic carrier tester according to CenterPoint
Encrgy provided bill of matcrial as indicaled in Sub-Article 7.5 and 7.6 of this specilication,

If transmission line protective relaving with fiber optics communication is utilized, the
customger is required Lo provide a raceway lor the (iber optic cable installation from the
transmission ling protective relay thal requires the [iber oplic communication (i.c., rclay
located in the substation control cubicle) to the base of the first CenterPoint Energy
transmission line structure outside the substation. See Sub-Article 3.5.4 of this specification
for cascs where [iber oplic cable comes in overhcad. A dedicaled raceway (conduil) is
required for the liber oplic cable, howcver a dedicated inner duct installed in a cable trench
or a dedicated conduit in a duct bank is acceptable. CenterPoint Energy shall be responsible
for supplying. pulling and splicing of the fiber optic cable.

The following guidelines are for the customer provided raceway:

11.11.3.1. Flexible sicel conduit 1.30 1n. diamcter, (rom the splice box. that is provided and

mounted by CenterPoint Energy at the base of the first CenterPoint Energy
transmission structure outside of the substation, to the end of the underground conduit
provided by the customer,

11.11.3.2,  Below grade conduit shall be a minimum 1,30 in, diamcter PVC, Schedule 40 with

“pull ling” (continuous liber polyolelin, 200 Tbs. tensile sirengih) installed. Conduit
shall be at least 18.00 in. below grade, with a protective concrete barrier. The minimum
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bending radius shall be 24,00 in,

11.11.3.3.  Pull boxes at grade level shall be provided along the cable raceway roulte at intcrvals
not more than 300 ft. or two 90° bends. A cable pull box in the raceway route is required
justinside the substation fence, Pull box shall be 30 in. x 60 in. x 30 in. (Quaviic Style
No. PG3060BB30 and PG3060HA).

11.11.3.4.  The customer shall provide 5 in. x 19 in. x 12 in. rack spacc closc (o the trangmission
ling protective relaying that utilizes (iber oplics communication 1o accommaodale a liber
optic cable distribution box. CenterPoint Energy will provide and install the fiber optic
cable distribution box.

11.11.3.5. In cases where railroad tracks exist between the substation and the first CenterPoint
Energy transmission structure outside of the substation. CenterPoint Energy will give
silc-specilic requircments,

11.11.3.6. Customer shall submit drawings and other documents as necessary showing the
raccway rouling and construclion details of the conduit according (o Article 14 ol this

specification.

11.11.3.7.  Actual designs shall be reviewed by CenlerPoint Encrgy belore construction starls,

12. REMOTE TELEMETRY

12.1.

For remote (clemetry requirements {(1.¢., SCADA), rcler to CenterPoint Encrgy 007-400-02
Specification for Remote Telemetry of a Customer-Owned Facility.

13. GENERATION

13.1.

13.3.

Customers desiring to install and/or operate generation rated 1 MW or larger shall follow the
Generation [nterconncction or Modilication Process (hitp://www.crcol.com). Generalors shall
comply with ERCOT Nedal Operating Guides and Prolocels, ERCOT Planning Guides, and
CenterPoint Energy engineering specifications and requirements.

CenterPoint Encrgy will construct new inlerconnection lacilitics or cxpand ¢xisling inicrconncetion
facilities depending on space and reliability need to serve as the Point of Interconnection Bus (POIB)
for the customer ag per the signed Standard Generation Interconncclion Agreement (SGIA).
Substation interconnecting facilitics shall be in “breaker-and-a-hall” or “ring’ conliguration and will
be determined based on reliability need. If generation will be interconnected to existing facilities not
entirely owned or operated by CenterPoint Energy, additional engineering and operational criteria
will be considered to determine the feasibility.

For customers desiring to install and/or operate generation less than or equal to the customer’s load
{i.e., “self-serve’). the requirements for relay and generation/load islanding schemes are as follows:

13.3.1. The customer shall be responsible for installing protective relays to ensure the customer’s

generators do not sustain a fault on the CenterPoint Energy transmission system. In addition.
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133.2.

13.3.3.

133.4.

13.3.5.

customer gencration shall nol keep any portion of the CenterPoint Encrgy (ransmisgion sysiem
energized in the event that a portion of the CenterPoint Energy transmission system along with
the customer’s facilities becomes isolated from the rest of the CenterPoint Energy system.
The transmission customer shall be responsible for installing protective relays (o ensure the
customer’s generation docs not interlere with the automatic reclosing system associaled with
the CenterPoint Energy transmission system (i.e., The first automatic reclosing attempt on
CenterPoint Encrgy transmission line will occur a minimum of one sccond alier initial trip.
Sce Sub-Article 3.6). CenterPoint Encrgy will inform the customer of required changes o the
automatic reclosing svstem at other substations associated with the CenterPoint Energy
transmission svstem as a result of the operation of the customer’s generators in parallel with
the CenterPoint Encrgy trangmission system. CenterPoint Encrgy will calculale and
implement all scltings for customer-owncd relays installed lor the protection and auwlomalic
reclosing of CenterPoint Energy transmission lines and for customer-owned 138 KV relavs
installed to prevent back- energizing a fault on the CenterPoint Energy’s system from
generation installed on the low-side of customer’s power transformers.

The customer shall be responsible for installing controls to synchronize the customer’s
gencrators with the CenterPoint Encrgy s sysiem.

The customer shall not intentionally impose additional load on the CenterPoint Energy
transmission nelwork during an under-lrequency disturbance,

Customer may island their load and generation from CenterPoint Energy transmission system
in onc of the following manncrs (Notc: This docs not supersede any regulatory [requency
ride-through requirements):

4.1, Customer may island their generation and load from the CenterPoint Encrgy
transmission system if the frequency exceeds 61.8 Hz or goes below 37.5 Hz.
42, Customer may island its gencration and a portion of it load [rom the CenterPoint

Energy transmission svstem at any frequency, provided provisions are installed to
ensure that any remaining load imposed on the CenterPoint Energy transmission system
is not greater than the load prior Lo the beginning of the disturbance.

Verification of the implementation of the above requirements shall be in accordance with
Article 14 of this specilication.

14. DRAWING AND DOCUMENTATION COMPLIANCE REVIEW AND COMDMENTS

14.1.

The lellowing compleled engincering documents shall be submilied in the order shown below lor

CenterPoint Encrgy commenis, lunclional review. and compliance with CenterPoint Encrgy
specifications in accordance with Sub-Articles 14.2 through 14.6 of this specification:

14.1.1.

Sile preparation and plot plan drawings shall be submiticd o CenterPoint Encrgy [or
comment. Facilities that must be shown on this drawing include the dimensions of the
substation site, dead- end structure location, access roadwayvs to substation, space around the
outside ol ihe subslation, (roadways, railroad iracks, walks, pipc racks, clc.). drainage [calurcs
such as culverts, ditches and detention facilities (if required). Additionally. the elevation of
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14.1.2.

14.1.3.

14.1.4.

14.1.5,

14.1.6.

14.1.7.

14.1.8.

14.1.9.

the substation silc should be indicated on these drawings (Sce Article 6 of this specilication).

Relaving and metering one-line diagram ol high voltage rclaying and including gencrator
prolcction ong-ling diagram for customers with parallel gencration. The diagram ghall
indicate the maximum current transformer ratio and the current transformer tap ratio being
utilized. The diagram shall indicate whether the 138 kV circuit breaker low SF6 gas pressure
wiring is sct to "BLOCK TRIP® or to "AUTO TRIP’ the circuil breaker. The diagram shall
indicate phase rotation.

CenterPoint Encrpy shall indicate incoming 138 kV (rangmission lincs dcsignation, powcr
ling carrier frequencies (if applicable), location and ratings of metering instrument
transformers (high- side or low-side), CenterPoint Energy designations for circuit breakers,
swilches, power translormers, gencrators (iC applicable) and the CenterPoint Encrgy assigned
long name and 3-characler substation identilication. CenterPoint Encrgy will provide a bill
of materials as indicated in Sub- Article 11.3 of this specification.

The drawing shall then be revised (o show the information provided by CenlerPoint Encrgy
and resubmitted to the CenterPoint Energy designated representative. (See Articles 9 and 11
of this specification).

Substation plan. profile and section view drawings, including bus and bus supports with
material callouts. The plan and profiles must indicate the geographical base lines. center line
of dead-cnd structurc and height of static wire and phasc wire pull ofT on the decad-end
structure with coordinates and the CenierPoint Encrgy circuil name and circuil number (or
incoming 138 kV transmission lines. Material callouts including conductor size. tvpe, and
quantity shall be provided 1n sulTicient detail Lo allow [or detcrmination of the continuous and
cmergency substation lacilily ratings (Scc Articles 4 and 5 of this specilication).

Final/complete relaying and melering one-line diagrams, including gencralor prolection onc-
ling diagram [or customers with parallel gencration,

When the interconnection agreement indicaies that the customer must install cquipment (i.c.,
motor soll start, variable lrequency drive (VED), cte.) 1n order (o satisly the CenterPoint
Energy interconnection requirements of Sub-Article 4.88 of this specification. drawings and
documentation of equipment to be installed shall be submitted for CenterPoint Energy review.

Equipment specification for all major pieces of equipment such as power transformers, 138
kV circuit breakers. surge arresters. disconnect switches, coupling capacitors and line traps.
(Scc Arlicles 4 and 7 of this specilication).

The foundation location plan. (See Articles 5 and 6 of this specification).

Design calculations, drawings and associated documents for the substation dead-end
structures, instrument transformer stands. and foundations. These documents shall be
submiticd 30 days prior o the scheduled labrication start.

AC and DC schematics of high voltage relaying, control and SCADA schemes. AC and DC
pancl board drawings. These drawings shall be submitied aller the documents required in
Sub- Article 14.1.2 of this specification have been approved.
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14.1.10.

14.1.11.

14.1.12.

14.1.13.

14.1.14.

14.1.15.

14.1.16.

14.1.17.

14.1.18.

Where low-side melering is used, as determined by CenterPoint Encrgy, original certilied
test data in PDF electronic file shall be provided to CenterPoint Energy for each metering
instrument transformer installed (See Sub-Articles 9.2.1.2 of this specification).

The power transformer AC schematic, breaker schematics and BCT curves.

Power transformer and 138 kV circuil breaker nameplate drawings, line trap instruction book
and drawings and line tuner instruction book and drawings.

Relaving, control and SCADA bill of materials. These documents shall be submitted after
the documents required in Sub-Article 14.1.4 of this specification have been approved.

Cable and conduit list and routing lavout.
Front and Back View ol high voltage relay and control pancls including inierconmections,
Substation control cubicle layout drawing, (Sce Arlicle 8 of this specificalion).

Dctail {point-to-point) wiring diagrams shall be submiticd. not lor approval, bul lor usc in
accordance with Article 11 of this specification.

The customer calculated relay scitings for the 138 kV bus and 138 kV (ranslormer proleclive
rclay schemes and 1538 kY circuit breaker [ailure relaying,

142, A PDF ¢lectronic [ile of cach of the drawings indicated in Sub-Article 14.1 of this specification shall
be sent, lor review/comments, 1o the CenterPoint Encrpy designated representative unless a dilTerent
format is specifically requested by CenterPoint Energy. Certain types of engineering documents
depend upon finalization of other documents. For example, relay panel drawings cannot be prepared
until the relaying AC and DC schematics are (inalived. Therelore, engingering documents shall be
submitlcd lor CenlerPoint Encrgy commenls or approval in the proper sequence.

Cuslomer drawings should be 100% complele when given to CenierPoint Encrgy (o review. [Ia

functional review cannot be done, CenterPoint Encrgy shall comment on compliance with
CenterPoint Energy specifications and return to customer. The drawings shall then be resubmitted
with CenterPoint Energy comments incorporated when 100% complete. The customer shall then
proceed with drawmng submillal 1n accordance with Sub-Article 14.4 of this specilication.

14.4.

Customer drawings thal are 100% complele and marked “For Approval™ shall be lunclionally

reviewed by CenterPoint Encrgy for compliance with CenierPoint Encrgy specilications, 1T
additional comunents are made by CenterPoint Energy on the 100% complete drawings. the customer

may:

14.4.1.

14.4.2.

Incorporate the CenterPoint Energy comments and resubmit these drawings for further review
of compliance with CenterPoint Energy specifications., or

Notify the CenterPoint Energy designated representative acknowledging that CenterPoint
Energy comuments were received and shall be incorporated into the “For Construction”™
drawings.
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14.53. Should the customer disagree with commenits by CenterPoint Encrgy. the customer shall notily the

14.6.

(=
Lh

15.1.

15.4.

1

[
N

[
N

5

CenterPoint Energy designated representative explaining why revisions are not necessary.

Oncce all 1gsucs are resolved, the (inal sct of drawings shall be marked “For Construction.™ Aflcr, the
substation is energized a PDF electronic file of each of the drawings indicated in Sub-Article 14.1 of
this specification, “As Built™ drawings of the substation shall be sent to the CenterPoint Energy
designated representative within 90 days.

- EOUIPMENT INSTALLATION

The protective enclosure around the substation including gates and grounding shall be installed in
accordance with the National Electrical Safety Code (IEEE C2). IEEE 1119 and IEEE &0.

CenlerPoint Encrgy shall assign a long name and a3-characler substation identilication to the customer-
owned substation. CenterPoint Energy shall post the long name and 3-character substation
identification on the door of the substation control cubicle and on the entrance gate of the substation.
The long name and/or the 3-characler substation identification shall be used to identily the customer-
owncd subsiation for any communications or correspondence. The 3-characier mnemonic shall be
used to identify the facility in the ERCOT Operations model.

The customer shall install all substation cquipment and make all connections, cxcept as otherwisc
noted in this specification. The customer shall make all equipment installation checks required by
Article 16 of this specification and shall make all required measurements and readings available to
CenterPoint Encrgy personnel il requesied.

CenterPoint Energy will verify that the 138 KV switches operate correctly.

CenterPoint Energy will have the sole responsibility for calculating relay set points, applying relay
scttings and “oul ol casc™ testing of the following relays:

5.1, Transmission line relaving and tuning components of the associated power line carrier
cquipment communication channel,

h
tad

Relavs for 138 kV transmission line automatic reclosing, and

L
[

Relavs for 138 kV breaker failure protection when specified by CenterPoint Energy.

Note: The appropriate operation of protective relays and control circuits by performing trip and
close testing from devices of Sub-Articles 15.5.1 through 15.5.3 of this specification above
shall be conducted with CenterPoint Encrgy present to dircel and observe (st (24 hr. advance
notice required).

13,6, CenlerPoint Encrgy will furnish locks which shall remain in scrics with customer locks for all 138

kV disconnect switches, substation control cubicle doors and gates(s) to and [rom the substation.

137, The 138 kV circuit breakers, air switches and power translformers will be assigned numbers in

accordance with CeniterPoint Encrgy dispatching numbers. The numbers are (o be shown on the onc-
line diagram and shall be marked on the circuit breaker tanks. switch handles and power transformers.
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13.8. CenterPoint Encrgy will coordinate and provide the procedures [or energiving the customer-owned
substation 138 kV equipment.
16. REOUIRED TESTS AND INSPECTIONS
16.1. During installation but prior te energizing the equipment, the customer shall perform the following
tests and inspections. CenterPoint Energy will observe the tests below that are marked with an
asterisk (%).
16.1.1.  Diagnostic esting (c.g.. insulation power lactor (“"Doble testing”, ¢lc.), insulation registance
(*Mecpger™, ctc.) ol all cquipment (c.g.. arresters. coupling capacitors, ¢lc.), including all tests
as specified by manufacturer.

16.1.2.  The required (ests and mspections lor control cables and pancls arc as [ollows:

16.1.2.1.  Check continuily and perform insulation resistance (est conductor-to-ground and
conductor-to-conductor.

16.1.2.2.  Pcrlorm a point-to-point wiring check ol protective relaying and control pancls.

16,123, Verily protective relaying control circuils by performing lunctional trip and close
tesling,

16.1.2.4. Inject current from current transformers through rela}-'s.'
16.1.2.5. CenterPoint Energy personnel will calculate the set points. apply the settings and test
the mulli-function trangmigsion linc prolection relaye alter the customer has completed
point- lo-point wiring checks of protective relaying and control pancls and verificd
protective relaying control circuits by performing functional trip and close testing.
16.13.  The required Lests and inspections lor power cables arc as [ollows:
16,131, Check continuity and phasing scquence.
16,132, Perlorm insulation resistance Lest of cables,
16.1.3.3. High-pot.
16.1.4. The required tests and inspections for circuit breakers are as follows:
16.1.4.1.  Ingpect and adjust main auxiliary switch assembly per manufaciurer’'s instructions,

16.1.42.  Ingpeet, adjust, and lubricatc operating mechanism per manufacturct’s instructions,

16.14.3. Ratio check, excitation test, insulation resistance test, and polarity on all current
translormers. Leave un-used current translormers shoried and grounded on secondary

terminals,
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16.1.4.8.

16.1.4.9.

16.1.5.1.

16.1.5.2.

16.1.5.3.

16.1.5.4.

16.1.5.5,

l6.1.6.1.

16.1.6.2.

16.1.6.3.

16.1.6.4.

16.1.6.5,

16.1.4.4,

16.1.4.5,

16.1.4.6.

16.1.4.7.

Check resistance of close, (rip and (rip [ree coils,

Perform insulation registance (est of main contact assembly and bushings. Mcasurce
main ¢onlact registance (“Ductor™).

Make diclectric insulation and powcer [laclor lcsls on main contact asscmbly and
bushings.

Perform insulation resistance (est of control circuits conductor-lo-ground and
conductor- to-conductor.

Record all measurements and readings.

Make time-travel recordings o verily proper opening speed.

16.1.5. The required tests and inspections for disconnects and switches are as follows:

. . . *
Cheek and adjust contact alignment and wipc.

Adjust operaling linkage 1o oblain full open and close posilions and tighlen all clamps
*
and scl scrows.

Check and tighien all ¢leetrical conncclions.
Lubricatc linkage and bearings, 1l required.

Clcan all grcasc Irom contacls.

16.1.6. The required tests and inspections for batteries and charger are as follows:

Assemble batteries per manufacturer’s instructions.
Coal all conncctions on ballery (erminals with no-oxide greasc.
Ingtall, conneet, and adjust charger per manulaclurer’s mstruclions,

Put battcrics on cqualizc charge until the specilic gravity ol all eclls is within the limits
sct by manulaclurer.

Recad and record the (loal voltage and specilic gravity of cach ccll.

17. RECOMMENDED TESTS AND INSPECTIONS

17.1. During installation bul prior to energiving the cquipment. CenterPoint Encrgy recommends that the
customer perform the following tests and inspections, as a minimum. This list is not considered to
be exhaustive or all-inclusive.
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17.1.1.

17.1.2.

17.1.3.

For low-side cquipment. test relays, check translormer and bus automatic reclosing and check
operations indicators when tripping through the panel with current.

Note: CenicrPoint Encrgy will calculaic and implement all scttings for customer-owned
relays installed for the protection and automatic reclosing of CNP transmission lines and for
customer-owned 138 kV relayvs installed to prevent back-energizing CNP’s system from
generation inslalled on the low-side of customer power transformers. On a casc-by-casc basis,
CNP may issue settings for other customer-owned relays.

The recommendcd (ests and inspections (or all substation cquipment are as [ollows:

17.1.2.1.  Clcan rusiced surlaces, prime all barc metal surfaces. and touch up with paint matching

the Minish coal.

The recommended tests and inspections lor control work are as follows:

17.1.3.1.  Wire check all cables to current transformers and perform insulation resistance test

ol cables.

17.1.3.2.  In the following order:

17.1.3.2.1.  Polaritv check current transformers.
17.1.3.2.2.  Ratio check current transformers.
17.1.3.2.3. Excitation (¢sl current transformers,

17.1.3.2.4. [nsulation resistance (st currenl translfonmers,

17.1.3.3.  Check cable connections to panels.
17.1.3.4. Wires check panels.
17.1.4. The recommended tests and inspections for switchgear are as follows:

17.1.4.1.  Check all bolted bus conneclions,

17.1.42.  High-pol ¢cable with 25 kV DC,

17.1.4.3.  Ensure that all exposed bus work is properly insulated.

17.1.4.4.  Bridge all bus work.

17145 Perform dicleclric insulation and power [aclor (esis on all bus work,

17.1.46.  Check breaker-lilling devices for alignment and adjust limil switches, il necessary,

17.1.47.  Adjust auxiliary and cell swilches.
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17.1.4.8.  Check continuity [or all AC, DC control. and current translormer circuils.
17.1.5.  The recommended (ests and inspections lor translormers arc as [ollows:
17.1.5.1.  Visually inspect for internal shipping damage and check all internal connections.
17.1.5.2.  Install bushing and accessories per manufacturer’s instructions.
17.1.53.  Ingpect load tap changer (LTC) compartment and adjust per manufaclurer’s instruclion
and check LTC operation. if applicable.
17.1.5.4. Bridge primary and secondary windings on all tap positions and a final check on the
tap position that will be used.
17.1.5.5.  Ratio check. excitation test, perform insulation resistance test, and check polaritv on
all current transformers. Leave unused current transformers shorted and grounded on
the sccondary.
17.1.5.6.  Vacuum [ill per manulaciurer’s instructions.
17.1.5.7.  Check for oil and gas leaks. (This may be done prior to vacuum filling).
17.1.5.8.  Test oil before and after filling. (Maximum power factor, minimum dielectric strength.
color, acidity. and interfacial tension).
17.1.5.9.  Test oil for dissolved combustible gas and moisture content (Note: This test is to be
performed 24 to 48 hours after the substation has been energized).
17.1.5.10. Check veltage regulating relav and controls.
17.1.5.11.  Check cooling cquipment and conlrols.
17.1.5.12,  Cheek nitrogen-regulating cquipment and adjust per manulacturct’s instructions,
17.1.5.13,  Checek sudden pressure relay and associated circuits,
17.1.5.14. Check and connect desired alarm circuits.
17.1.5.15. Perform insulation resistance test and insulation power factor test of bushing and
windings (e.g., “Doble testing™).
17.1.5.16. Check all bushings to bus connections.
17.1.5.17.  Check all current translormers and control ¢ircuil conncelions.
17.1.5.18. Rccord all mcasurcments and rcadings.
17.1.5.19.  Check core ground.
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